CERTAIN QUINOLINE DERIVATIVES 

This application is a divisional of co-pending Application 
No. 09/367 ,227 , filed on August 11, 1999, for which priority 
is claimed under 35 U.S. C. § 120. Application No. 09/367,227 
is the U.S. national phase under 35 U.S.C. § 371 of PCT 
International Application No . PCT/ JP98/01481 filed on March 31, 
1998. The entire contents of each of the above -identified 
applications are hereby incorporated by reference. This 
application also claims priority under 35 U.S.C. § 119 to 
Application No. 9-98433 and 9-366764 filed in Japan on March 
31, 1997 and December 26, 1997, respectively. 

BACKGROUND OF THE INVENTION 

This invention relates to clinically useful medicaments 
having a serotonin antagonism, in particular for treating, 
ameliorating, and prevent ing spastic paralysis or central muscle 
relaxants for ameliorating myotonia. 

Myotonia, which seriously restrains daily life , is induced 
byanyof anumberof factors or a combination thereof , for example, 
cervico-omo-brachial syndromes accompanying stiffness or pain 
in the neck, shoulder, arm, lumbar, and dorsal skeletal muscles 
due to abnormal posture, fatigue, changes in the backbone with 
ageing, etc., shoulder periarthritis accompanying inflammation 
in the tissues constituting the shoulder joint due to changes 
in the shoulder joint caused by trauma, etc., and spastic 
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paralysis wherein accelerated limb muscle tonus hinders 
voluntary movements . 

In particular, spastic paralysis is a disease which 
accompanies limb muscle tonus , stiffening, walking difficulty, 
etc., and thus seriously restrains daily life. 

It has been a practice to treat these diseases mainly with 
the use of medicaments. At the present stage, central muscle 
relaxants or peripheral muscle relaxants are administered to 
patients with these diseases. Particular examples of such 
central muscle relaxants include Tolperisone hydrochloride, 
Baclofen, Tizanidine hydrochloride, Chlorzoxazone, and 
Diazepam. Particular examples of such peripheral muscle 
relaxants include suxamethonium chloride , Pancuronium bromide , 
and dantrolene sodium. 

Central muscle relaxants act selectively on the central 
nervous system so as to relax muscles . Therefore, it is expected 
that those action on the upper center would exhibit a more potent 
muscle relaxant effect. However, there arise at the same time 
some problems including extrapyramidal symptoms and neurologic 
manifestations such as sleepiness , sluggishness, andatony. No 
medicament capable of achieving well-balanced principal action 
and side effects has been known hitherto. 

Diazepam, which is inherently a minor tranquilizer, is 
efficacious against diseases accompanying mental symptoms such 
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as anxiety, tension and depression. However, its effect is too 
potent to merely ameliorate myotonia . With the use of diazepam, 
therefore, spastic paralysis can be relieved but there arise 
some problems such as dizziness. Suxamethonium chloride and 
Pancuronium bromide , which are peripheral muscle relaxants , are 
marketed exclusively as injections, which makes the chronic 
administration thereof difficult. Dantrolene sodium is 
processed into injections and preparations for oral use and has 
a relatively potent muscle relaxant effect. However, it has 
only a lowmargin of safety and frequently induces muscular atony . 
Accordingly, it is difficult for those other than medical 
specialists to administer this medicine. 

SUMMARY OF THE INVENTION 
In view of the lack of a clinically useful, highly safe 
medicament for treating and amelioriating mytonia in spastic 
paralysis and the like, as discussed above , the present inventors 
have developed medicaments for treating, ameliorating, and 
preventing spastic paralysis or central muscle relaxants which 
have a potent effect of ameliorating myotonia while sustaining 
a high safety profile. It has been found that a novel class 
of 1 , 4 -substituted cyclic amine derivatives represented by the 
following formula, and pharmacologically acceptable salts 
thereof, have an excellent central muscle relaxant effect while 
maintaining a high safety safety profile . This discovery makes 
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it possible to solve the above problems, thus completing the 
present invention. 

Accordingly, the present invention aims at providing 
clinically useful novel medicaments which have well-balanced 
principal action and side effects and make it possible to 
overcome the problem encountering in the prior art that those 
acting on the upper center would exhibit a more potent muscle 
relaxant effect but at the same time suffer from some problems 
including extrapyramidal symptoms and neurologic 
manifestations such as sleepiness, sluggishness and weakness. 

Because of the anti - serotonin effect, it is expected that 
the 1 , 4 - subs ti tuted cyclic amine derivative (I) of the present 
invention is moreover usable in preventing, treating and 
ameliorating depression, emotional disorders, schizophrenia, 
sleep disturbance, anxiety, spinal cord injury, thrombosis, 
hypertension, brain circulatory disturbances, peripheral 
circulatory disturbances, drug addiction, etc. 

The 1 , 4 - substituted cyclic amine derivative (I) according 
to the present invention is represented by the following 
formula : 



R 



A' "D 





(I) 



J-(CH 2 ) m — Y 
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wherein A, B, C and D are the same or different from one another 
and each represents methine or nitrogen> provided at least two 
of them are methine; 

the bond represented by the following formula: 



represents a single or double bond; 

T represents methine or nitrogen; 

Y and Z are the same or different from each other and each 
represents methine, nitrogen, a group represented by the 
following formula: 

\ 

— C— OH 
/ 

or a group represented by the following formula: 

\ 

— N 

/ 

provided at least one of them represents nitrogen; 

R 1 and R 2 are the same or different from each other and 
each represents hydrogen, halogeno, hydroxy, lower 
alkylsulf onylaminoalkyl , lower halogenated- 

alkylsulfonylaminoalkyl , 2 -pyrrol idinon - 1 -yl , 1 -hydroxy- 1- 
(methoxypyridyl) methyl , methoxypyridylcarbonyl , 1,3- 
propanesultum- 2 -yl , lower hydroxypiperidylcarbonylalkyl , 
lower hydroxyalkylamidoalkyl , lower halogenated- 
alkylamidoalkyl , lower dihalogena ted - alkylamidoalky 1 , lower 
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heteroarylamidoalkyl , lower hydroxyalkylamidoalkyl , 
optionally substituted amino, nitro, lower alkyl, lower alkoxy, 
lower acyl, lower alkoxyalkoxy , cyano, lower alkylsulf onyl , 
sulf onylamido , hydroxy - lower alkyl, hydroxy - lower alkoxy, 
lower alkoxycarbonylamino , lower alkylsulf onylamino, N - lower 
alkylalkylsulf onylamino , lower acylamino, optionally 
substituted aminoalkyl, optionally N- substituted lower 
acylaminoalkyl , optionally substituted aryl, optionai-ly 
substituted arylsul f onylamino , lower alkylsulf onyloxy, 
hydroxyiminomethyl , { 2 - pyrrol idon - 1 -yl ) me thyl , (2- 
piperidon-l-yl)methyl, optionally substituted heteroaryl, 
optionally substituted aralkyl , optionally substituted 
heteroarylalkyl , cycloalkylcarbonylaminoalkyl , optionally 
substituted ureido , optionally substituted ureido - lower alkyl , 
succinimido, ( succinimido - 1 -yl )- lower alkyl, amido, 
optionally substituted carbamoyl, optionally substituted 
carbamoyl -lower alkyl, optionally substituted 
thiocarbamoyl - lower alkyl, formyl, aromatic acyl, 
heteroarylcarbonyl , halogenated lower alkyl, (2- 
imidazolidinon- 1 -yl ) methyl , (2,4- imidazolidinedion - 3 - 
yDmethyl, ( 2 - oxazol idon- 3 - yl ) me thyl , < glutarimido - 1 - 
yDmethyl, optionally substituted heteroarylhydroxyalkyl , 
cyano -lower alkyl, 1 -hydroxy lower cycloalkyl, (2,4- 
thiazolidinedion- 3 -yl ) methyl , optionally substituted 4- 
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piperidylmethyl, heteroarylacyl , pyrrolidinylcarbonyl - lower 
alkyl, optionally substituted aminosulf onylalkyl , carboxy- 
lower alkyl or lower alkylamidoalkyl ; or alternatively R 1 and 
R 2 together may form optionally substituted alicycle, 
optionally substituted heterocycle or alkylenedioxy , provided 
these rings may be substituted; 

R 3 represents hydrogen, halogeno, lower alkyl, hydroxy, 
hydroxy- lower alkyl, lower alkoxy, f ormyl , optionally 
substituted aralkyloxy, hydroxy- lower alkoxy, optionally 
substituted sulfamoyl or optionally N- subs ti tuted 
sulfamoyl - lower alkyl; 

R 4 represents hydrogen, lower alkyl, hydroxy- lower alkyl, 
lower alkoxyalkyl, optionally aryl - substituted aryloxyalkyl 
or optionally aryl - subs ti tuted aralkyloxyalkyl ; 

R s represents lower alkyl, lower acyl, lower 
alkoxycarbonyl, aromatic acyl or a group represented by the 
following formula: 

-Q 1 - (CH 2 ) S -Q 2 -R 6 

[wherein 

Q 1 and Q 2 are both single bonds, or one of them is a single 
bond while the other represents oxygen, carbonyl , a group 
represented by -NHCO- , a group represented by -NHS0 2 - or a group 
represented by >CH-R 7 (wherein R 7 represents hydroxy, lower 
alkyl or halogeno) : 
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s represents 0 or an integer of 1 to 6; and 

R 6 represents optionally substituted aryl, optionally- 
substituted heteroaryl, optionally substituted 
benzoheteroaryl , 1 , 4 - benzodioxanyl , 1 , 3 - benzodioxolyl , 
benzothiazolyl or cyano] ; 

n represents 0 or an integer of 1 to 3; 

m represents 0 or an integer of 1 to 6; and 

p represents an integer of 1 to 3 . - 
DETAILED DESCRIPTION OF THE INVENTION 

The term "halogeno" as used in the above definition 
particularly means chloro, fluoro, bromo and iodo. 

The term "optionally substituted amino" particularly 
means amino optionally substituted by lower alkyl, optionally 
substituted aryl, etc. 

The term "lower alkyl" particularly means alkyl such 
as methyl, ethyl, n-propyl, i -propyl, n-butyl, i -butyl, t-butyl, 
pentyl and hexyl . The term "lower alkoxy" particularly means 
those consisting of the above lower alkyl and oxygen bonded 
thereto such as methoxy, ethoxy and propoxy. The term "lower 
acyl" particularly means those consisting of lower alkoxy and 
carbonyl bonded thereto such as acetyl, propionyl and butyryl . 
The term "lower alkoxyalkoxy " particularly means the above 
lower alkoxy further substituted by lower alkoxy such as 
methoxymethoxy , me thoxye thoxy and me thoxypropoxy . The term 
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"lower alkylsulf onyl " particularly means the above lower alkyl 
bonded to sulfonyl (-S0 2 -) such as methanesulf onyl and 
ethanesulf onyl . The term " sul f onylamido " means those 
represented by the formula (-S0 2 NH 2 ) . The term "hydroxy- lower 
alkyl" particularly means the above lower alkyl substituted by 
one or more hydroxy groups such as hydroxymethyl , hydroxyethyl 
and hydroxypropyl . The term "lower alkylsulf onylamino" 
particularly means the above lower alkyl bonded to _ 
sulf onylamino <-S0 2 N<) such as methanesul f onylamino , 
ethanesulf onylamino, propane sulf onylamino, 

butanesulf onylamino and N-methylmethanesulf onylamino . The 
term "lower acylamino" particularly means amino bonded to lower 
(C 2 . 6 ) fatty acids such as acetamido, propionamido and 
butyrylamido . 

The term "optionally N- substituted lower acylaminoalkyl " 
particularly means the above lower acyl bonded to amino- lower 
alkyl such as acetamidomethyl , acetamidoethyl , 
propionamidomethyl and butrylamidomethyl which may be further 
N- substituted by lower alkyl, etc. 

The term "optionally substituted arylsulf onylamino" 
particularly means aryl bonded to sulf onylamino (-S0 2 NH-) and 
optionally further substituted such as benzenesulf onylamino 
and toluenesulf onylamino . The term "lower alkylsulf onyloxy" 
particularly means the above lower alkyl bonded to sulfonyloxy 
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(-S0 3 -) . The term "optionally substituted aminoalkyl" 
particularly means amino bonded to the above lower alkyl which 
may be further N- substituted by lower alkyl, lower 
alkylsulf onyl , etc. 

The term "optionally substituted aryl " particularly means 
optionally substituted phenyl, optionally substituted 
naphthyl, etc. Preferable substituents are a halogen or a lower 
alkoxy, and further preferable are fluorine, chlorine and 
methoxy. And plural substituents may be used, which are the 
same as or different from one another. The term "optionally 
substituted heteroaryl" particularly means optionally 
substituted pyridyl , pyrazyl, pyrimidyl, pyrrolyl, imidazolyl, 
pyrazolyl, quinolyl, isoquinolyl, furyl, thienyl, thiazolyl, 
etc. The term "optionally substituted aralkyl" particularly 
means optionally substituted benzyl , phenethyl, phenylpropyl , 
etc. The term "optionally substituted heteroarylalkyl" 
particularly means optionally substituted pyridylmethyl , 
pyridylethyl , pyrazyle thyl , pyridonemethyl , 
pyrrolidonemethyl , pyrrolylmethyl , imidazolylmethyl , 
triazolylmethyl , thiazolylmethyl , etc. The term 
"cycloalkylcarbonylaminoalkyl " means carbonylaminoalkyl 
bonded to C 3 . g cycloalkyl. 

The term "optionally substituted carbamoyl - lower alkyl" 
particularly means, for example, carbamoylme thyl (H 2 NCOCH 2 -) 
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optionally N- substituted by lower alkyl, cycloalkyl, lower 
hydorxyalkyl, lower dihydroxyalkyl , lower 

carbamoylalkylcarbamoylalkyl , lower dialkylaminoalkyl , lower 
cyanoalkyl, lower alkoxyalkyl, lower halogenated- alkyl , etc. 
at the 1 or 2 position. The term "optionally substituted 
thiocarbamoyl - lower alkyl" particularly means, for example, 
thiocarbamoylmethyl (H 2 NCSCH 2 -) optionally N- subs tituted by 
lower alkyl, etc. - 

The term "heteroarylcarbonyl " particularly means 
pyridylcarbonyl , pyrrolylcarbonyl, thaizolylcarbonyl , etc. 
The term "halogenated lower alkyl" means lower alkyl 
substituted with halogeno such as chlorome thyl , f luoromethyl , 
fluoroethyl, etc. 

The term "optionally substituted heteroarylhydroxyalkyl" 
particularly means pyridylhydroxymethyl , 
thiazolylhydroxymethyl , pyrimidylhydroxymethyl , 
pyrrolylhydroxymethyl , etc. 

More particularly, the 1 , 4 - substituted cyclic amine 
derivatives (I) of the present invention are exemplified by the 
following compounds, though the present invention is not 
restricted thereto: 

(1) 1 - [1 - (4 - f luorophenyl) piperidin- 4 -yl] indoline , 

(2) 1- [1- (4 - fluorobenzyl ) piperidin- 4 -yl] indoline, 

(3) 1- (l-phenethylpiperidin-4-yl) indoline. 
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(4) 1- [1- (4-bromophenethyl)piperidin-4-yl] indoline, 
( 5 ) 1 - [1 - { 3 - chl or ophen ethyl) piperidin-4-yl] indoline, 

(6) 1- [1- {4 -chlorophenethyl) piperidin-4 -yl] indoline, 

(7) 1- [1- (2 - f luorophenethyl) piperidin- 4 -yl] indoline , 

(8) 1 - [1 - (3 - f luorophenethyl) piperidin -4 -yl] indoline, 

(9) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] indoline, 

(10) 1 - [1 - (2 , 4 -dif luorophenethyl) piperidin-4 -yl] indoline, 

(11) 1- [1- (3, 4 -dif luorophenethyl) piperidin- 4 -yl] indo-line, 

(12) 1- [1- (3, 5-dif luorophenethyl)piperidin-4-yl] indoline, 

(13) 1- [1- (4-fluorophenylpropyl)piperidin-4-yl] indoline, 

(14) l-{l-[2-(4- f luorophenyl) propyl] piperidin- 4- 
yl} indoline, 

(15) 1- [1- (4 - fluorophenylbutyl) piperidin - 4 -yl] indoline , 

(16) 1- [1- (4-fluorophenethyl)piperidin-4- 
yl] methyl indoline , 

(17) 1- {2- [1- (4 -f luorophenethyl)piperidin-4 - 
yl] ethyl} indoline, 

(18) 1- [1- (4-methoxyphenethyl)piperidin-4-yl] indoline, 

(19) 1- [1- ( 3 -methoxyphenethyl) piperidin- 4 -yl] indoline, 

(20) 1- [1- (4-hydroxyphenethyl)piperidin-4-yl] indoline, 

(21) 1 - [1 - (4 - cyanophenethyl) piperidin-4 -yl] indoline, 

(22) 1- [1- (3 -hydroxymethylphenethyl) piperidin-4 - 
yl] indoline , 

(23) 1- [1- (4 -hydroxymethylphenethyl) piperidin-4 - 
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yl] indoline , 

(24) 1 - {1 - [4 - (2 -hydroxyethyl) phenethyl] piperidin- 4 - 
yl] indoline , 

(25) 1 - {4 - [ ( 1 -hydroxyethyl) phenethyl] piperidin- 4 - 
yl } indoline , 

(26) 1- {1- [4- (2 -hydroxyethoxy) phenethyl] piperidin- 4 - 
yl } indoline , 

(27) 1- [1- (4-trifluoromethylphenethyl)piperidin-4- - 
yl] indoline, 

(28) 1- [1- (4 -methanes-ulf onylphenethyl) piperidin- 4 - 
yl] indoline, 

(29) 1- [1- (4-nitrophenethyl)piperidin-4-yl] indoline, 

(30) 1- [1- (4-aminophenethyl)piperidin-4-yl] indoline, 

(31) 1- [1- (4-methylsulfonylaminophenethyl)piperidin-4- 
yl] indoline and l-{l-[4- 

bis (methyl sulfonyl) aminophenethyl] piperidin- 4 -yl } indoline, 
(32 ) 1 - [1 - (4 -acetamidophenethyl) piperidin-4 -yl] indoline, 

(33) 1- [1- (4-ethylaminophenethyl)piperidin-4-yl] indoline, 

(34) 1- [1- (4 -hydroxyiminomethylphenethyl) piperidin-4 - 
yl] indoline, 

(35) 1- [1- (4 -aminomethylphene thy 1) piperidin-4 -yl] indoline, 

(36) 1- [1- (4 -acetamidomethylphenethyl) piperidin-4 - 
yl] indoline, 

(37) 1- [1- ( 4 - chloroace tamidome thylphene thyl ) piperidin - 4 - 
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yl] indoline, 

(38) 1- [1- (4 -methanesulf onylaminome thylphene thyl ) - 
piperidin - 4 - yl ] indoline, 

(39) 1- [1- (4 -propionylaminomethylphenethyl) piperidin-4 - 
yl] - 3 -me thylindol ine , 

(40) 1- [1- ( 4 - carbamoylphenethyl) piperidin - 4 -yl] indoline, 

(41) 1- [1- (4 -N- isopropylcarbamoylmethylphenethyl ) 
piperidin-4 -yl] indoline, - 

(42) 1- [1- (4 - sulf amoylphenethyl) piperidin-4 -yl] indoline, 

(43 ) 1 - {3 - [ (2 -hydroxyethoxy) phenethyl] piperidin-4 - 
yl } indoline , 

(44) 1 - {1 - [4 - (2 -dimethylaminoethoxy) phenethyl] piperidin-4 - 
yl } indoline , 

(45) 1 - {1 - [3 , 4 -di (hydroxymethyl) phenethyl] piperidin-4 - 
yl} indoline, 

(46) l-{l-[3,4- (methylenedioxy) phenethyl] piperidin-4 - 
yl} indoline, 

(47) 1- {1- [2- (4 -chlorophenylsulf onylamino) ethyl] - 
piperidin- 4 -yl} indoline, 

(48) 1 - {1 - [2 - (4 -methoxyphenylsulf onylamino) ethyl] - 
piperidin-4 -yl} indoline, 

(49) 1- {1- [2- (4-pyridyl) ethyl ] piperidin - 4 - yl } indol ine , 

(50) 1 - {1 - [2 - (2 -pyridyl) ethyl] piperidin - 4 - yl } indoline, 

(51) 1 - {1- [2 - (3 -pyridyl) ethyl] piperidin - 4 -yl } indoline, 
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(52) 1- {1- [2- (2 -methoxy- 5 -pyridyl) ethyl] piperidin - 4 - 
yl } indoline , 

(53) l-{l-[2-(3 -methoxypyridin- 5 - yl ) ethyl ]piperidin-4- 
yl} indoline, 

(54) l-{l-[2-(2- cyanopyridin - 5 - yl ) ethyl ]piperidin-4- 
yl } indol ine , 

(55) 1- {1- [2- (2 -hydroxymethylpyridin- 5 -yl) ethyl] - 
piperidin-4 -yl} indoline, - 

(56) 1- {1- [2 - (3 -hydroxymethylpyridin- 5 -yl) ethyl] - 
piperidin-4-yl} indoline , 

(57) l-[l-(2,6-difluoro-3 -pyridyl ethyl) piperidin - 4 - 
yl] indoline, 

(58) l-{l-[2 - (2 - thienyl) ethyl] piperidin- 4 -yl} indoline, 

(59) 1- {1- [2- (3-thienyl) ethyl] piperidin-4 -yl} indoline, 

(60) 1- [1- (2 - thiazolylethyl) piperidin-4 -yl] indoline, 

(61) 1- [1- (4 -methyl -5 -thiazolylethyl) piperidin-4 - 
yl] indoline, 

(62) 1- {1 - [ (indol -3 -yl) ethyl] piperidin - 4 -yl} indoline, 

(63) 1- {1- [2- (6 -benzothiazolyl) ethyl] piperidin- 4 - 
yl} indoline, 

(64) 1- [1- ( 5 -methoxy - 2 - thienyl) ethylpiperidin- 4 - 
yl] indoline , 

( 65 ) 1 - [1 - ( 2 -methoxy - 5 - thiazolyl) ethylpiperidin - 4 - 
yl] indoline , 
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(66) 1- [1- (2 - cyano - 5 - thiazolyl ) e thylpiper idin - 4 - 
yl] indoline , 

(67) 1- (l-pyrazinylethylpiperidin-4-yl) indoline, 

(68) l-{l-[2-{4 -bromopyrazol - 1 -yl ) ethyl ]piperidin-4- 
yl} indoline, 

(69) 1 - {1 - [3 - (4 - f luorophenoxy) propyl] piper idin- 4 - 
yl } indol ine , 

(70) l-{l-[3-(4 -hydroxymethylphenoxy ) propyl] piper idi-n - 4 - 
yl} indoline, 

(71) l-{l-[3-{4 - hydroxy e thy lphenoxy) propyl] piper i din -4 - 
yl } indoline , 

(72) l-{l-[4-(4- f luorophenyl) -4 -oxobutyl] piperidin-4 - 
yl } indoline , 

(73) l-{l-[4-(4- f luorophenyl) -4 -hydroxybutyl ] piperidin-4 - 
yl} indoline, 

(74) 1- [1- (phthalimido-l-yl) ethylpiperidin - 4 -yl] indoline, 

(75) 1- [1- (4 - f luorobenzamido) ethylpiperidin- 4 -yl] indoline 

(76) l-{l-[l-(3,4- dime thoxyphenyl ) propan - 2 - yl] piperidin-4 
yl } indol ine , 

(77) 1 - {1 - [ (1 , 4 -benzodioxan- 2 -yl ) methyl] piperidin-4- 
yl} indoline, 

(78) l-{l-[3-(3,4 -methylenedioxyphenoxy) propyl] piperidin- 
4 -yl} indoline, 

(79) 1- [1- (4 - f luorophenethyl ) - 3 - me thylpiperidin - 4 - 
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yl] indoline, 

(80) 1- (1-benzyl - 3 - hydroxyme thylpiper idin - 4 -yl) indoline, 

(81) 1- [1- (4 - f luorophenethyl ) - 3 -hydroxymethylpiperidin - 4 
yl] indoline , 

(82) 1- [1- (4 - f luorophenethyl) - 3 -hydroxymethylpiperidin- 4 
yl ] indoline , 

(83) 1- [2- (4-acetamidomethylphenyl) ethyl] -4- (indan-1- 
yl) piperidin- 1 -oxide, — 

(84) 1- [l-ethyl-3- (4 - f luorophenoxymethyl ) piperidin- 4 - 
yl] indoline , 

(85) 1- [l-ethyl-3- (4 - f luorobenzyloxyme thyl ) piperidin-4 - 
yl] indoline, 

(86) 1- [l-ethyl-3- (4 - f luorobenzyloxyme thyl ) piperidin- 4 - 
yl] indoline, 

(87) 1- (l-acetylpiperidin-4 -yl) indoline - 7 - carbaldehyde , 

(88) 1- [1- (4 -t-butoxycarbonyl) piperidin- 4 -yl] -6- 
bromoindoline, 

(89) 1- [1- (4-t-butoxycarbonyl)piperidin-4-yl] -6- 
hydroxyme thyl indoline , 

(90) 1- [1- (4-t-butoxycarbonyl)piperidin-4-yl] -6- 
aminome thyl indoline, 

(91) 1- (l-benzylpiperidin-4-yl) - 6 -bromoindoline, 

(92) 1- (l-benzylpiperidin-4 -yl) - 6 - f luoroindoline , 

(93) 1- (l-benzylpiperidin-4-yl) - 6 - f ormylindoline , 
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(94) 1- (1 -benzylpiperidin-4 -yl) - 6 - hydroxy iminome thyl - 
indol ine , 

(95) 1- (1 -benzylpiperidin-4 -yl) - 6 - aminomethyl indoline , 

(96) 1- (1 -benzylpiperidin-4 -yl) - 6 - ace tamidome thyl - 
indoline, 

(97) 1- [1- (4 -methoxyphenethyl ) piperidin-4 -yl] -6- 
ace tamidome thyl indol ine , 

(98) 1- [1- (4-chlorophenethyl)piperidin-4-yl] -6- - 
acetamidome thyl indol ine , 

(99) 1- [1- (4 -fluorophenethyl) piperidin-4 -yl] -5- 
me thoxyindol ine , 

(100) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
bromoindoline, 

(101) 1- [1- (4 - fluorophenethyl) piperidin-4 -yl] -6- 
bromoindoline , 

(102) 1- [1- (4 - fluorophenethyl) piperidin-4 -yl] -6- 
chloroindoline , 

(103) 1- [1- (4 -fluorophenethyl) piperidin-4 -yl] -6- 
f luoroindoline , 

(104) 1- [1- (4 - fluorophenethyl) piperidin- 4 -yl] -6- 
hydroxyindoline , 

(105) 1- [1- (4 - fluorophenethyl) piperidin-4 -yl] -4- 
me thoxyindol ine , 

(106) 1- [1- (4 - fluorophenethyl ) piperidin- 4 -yl] -6- 
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methoxyindoline , 

(107) 1- [1- (4 -f luorophenethyl) piperidin-4 -yl] -7 
me thoxyindoline , 

(108) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6 
dime thoxyindoline , 

(109) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6 
ni troindoline , 

(110) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6 
aminoindoline , 

(111) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6 
methylaminoindoline, 

(112) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6 
ethylaminoindoline, 

(113) 1- [1- (4 - f luorophenethyl ) piperidin- 4 - yl] -6 
isopropylaminoindoline, 

(114) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6 
dimethylaminoindol ine , 

(115) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6 
acetamidoindoline, 

(116) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6 
me thane sul f onylaminoindoline , 

(117) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6 
e thane sul f onylaminoindoline , 

(118) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6 
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p r op anesul fonyl ami no indol ine , 

(119) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (4 
f luorob en zenesul fonyl amino) indoline , 

(120) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (N 
me thy lme thane sulf onyl amino) indoline , 

(121) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
hydroxyethoxyindoline , 

(122) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
me thane sulfonyloxy indoline, 

(123) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -7- 
hydroxyethoxyindoline , 

(124) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
cyano indoline , 

(125) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
carbamoyl indol ine , 

(126) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl3 -6- (1 
pyrrolylcarbonyl) indoline, 

(127) 1- [1- (4 -f luorophenethyl) piperidin-4 -yl] -6- 
acetyl indol ine , 

(128) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
me thane sul fonyl indoline, 

(129) 1- [1- (4-f luorophenethyl)piperidin-4-yl] -6- 
thiocarbamoylmethyl indol ine , 

(130) 1- [1- (4-f luorophenethyl)piperidin-4-yl] -6- 
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f ormylindoline , 

(131) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
hydroxyiminomethyl indoline , 

(132) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
aminomethylindoline , 

{133) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
acetami dome thylindo line , 

(134) 1- [1- (2 - f luorophenethyl) piperidin-4 -yl] -6- 
acetami dome thy lindoline , 

(135) 1- [1- (3-fluorophenethyl)piperidin-4-yl] -6- 
acet ami dome thy lindoline, 

{136) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
hydroxymethylindoline , 

{137) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (1 
hydroxyethyl) indoline, 

(138) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (1 
hydroxypropyl ) indoline, 

(139) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (1 
hydroxy- 1 -methyl ethyl) indoline, 

(140) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (1 
hydroxycyclobutyl ) indoline, 

(141) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (1 
hydroxycyclopentyl ) indoline, 

(142) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
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chloromethyl indol ine , 

(143) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
f luorome thy 1 indol ine , 

(144) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (1- 
f luoroethyl) indoline, 

(145) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
cyanomethylindoline , 

(146) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- * 
carboxymethyl indol ine , 

(147) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
carbamoylme thy 1 indol ine , 

(148) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
(methylcarbamoylmethyl) indoline , 

(149) 1- 11- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
(ethylcarbamoylmethyl) indoline, 

(150) 1- [1- (4 -f luorophenethyl) piperidin- 4 -yl] -6- (n- 
propylcarbamoylmethyl) indoline, 

(151) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
( isopropylcarbamoylmethyl ) indoline , 

(152) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
( isobutylcarbamoylmethyl ) indoline , 

(153) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- (t- 
butylcarbamoylmethyl) indoline, 

(154) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
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(cyclopropylcarbamoylmethyl ) indoline, 

(155) 1- [1- (4 - f luorophenethyl) piperidin - 4 -yl] -6- 
( tetramethylenecarbamoylmethyl ) indoline , 

(156) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
propionylaminomethylindoline , 

(157) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (n- 
butyryl) aminomethylindoline , 

(158) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
isobutyrylaminomethylindoline , 

(159) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
cyc lopropanecarboxami dome thy Undo line , 

(160) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
methylsulf onylaminome thy 1 indoline , 

(161) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
ureidome thy 1 indoline, 

(162) 1- [1- (4 -f luorophenethyl) piperidin- 4 -yl] -6-N- 
methylaminomethylindoline, 

(163) 1- [1- (4-f luorophenethyl) piperidin- 4 -yl] -6-N- 
me thy lace tami dome thyl indoline, 

(164) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- (N- 
methylsulf amoylmethyl) indoline, 

(165) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (1- 
acetamidoethyl ) indoline, 

(166) 1- [1- { 4 - f luorophenethyl ) piperidin - 4 -yl] -6- 
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acetami do ethyl indoline, 

(167) 1- [1- (4 - f luorophenethyl) piperidin-4 - yl] -6- 
[ (piperidin-4 -yl) methyl] indoline, 

(168) 1- [1- (4 - fluorophenethyl) piperidin-4 -yl] -6- [ (1- 
ac etylpiperi din- 4 -yl) methyl] indoline, 

(16 9) 1- [1- (4- fluorophenethyl ) piper idin- 4 -yl] - 6- [ (1- 
ethylpiperidin-4 -yl) methyl] indoline, 

(170) 1- [1- (4-f luorophenethyl)piperidin-4-yl] -6- [ (1 — 
methylpiperidin-4 -yl) methyl] indoline, 

(171) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (2- 
pyridyl) indoline, 

(172) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (2- 
thiazolyl) indoline, 

(173) 1- [1- (4 -fluorophenethyl) piperidin- 4 - yl] -6- (1- 
methylpyrrol-2 -yl) indoline, 

(174) 1- [1- (4 -fluorophenethyl) piperidin- 4 -yl] -6- [1- 
hydroxy-1- (2 -pyr idyl ) methyl] indoline, 

(175) 1- [1- (4 - fluorophenethyl) piperidin-4 -yl] -6- [1- (2 
pyridyl) methyl] indoline, 

(176) 1- [1- (4 - fluorophenethyl) piperidin-4 -yl] -6- [1- 
hydroxy-1- (3 - pyr idyl ) me thyl ] indoline, 

(177) 1- [1- (4 - fluorophenethyl) piperidin-4 -yl] -6- [1- (3 
pyridyl ) methyl] indoline, 

(178) 1- [1- (4 - fluorophenethyl) piperidin- 4 -yl] -6- (1- 
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hydroxy - 4 - pyridylme thyl ) indol ine , 

(179) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (4- 
pyridylmethyl ) indoline, 

(180) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (2- 
pyridylcarbonyl) indoline, 

(181) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- [1- 
hydroxy- 1- (2 -pyridyl) ethyl] indoline, 

(182) 1- [1- (4-f luorophenethyl) piperidin-4 -yl] -6- [1- (-2 
pyridyl) ethyl] indoline, 

(183) 1- [1- (4-f luorophenethyl) piperidin-4 -yl] -6- (3- 
pyridylcarbonyl) indoline, 

(184) 1- [1- (4-f luorophenethyl) piperidin-4 -yl] -6- [1- 
hydroxy- 1 - (2 -methoxypyridin- 3 -yl) methyl] indoline, 

(185) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- [1- (2 
methoxypyridin - 3 -yl) methyl] indoline, 

(186) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- [1- 
hydroxy-1- (2 -methoxypyridin- 6 -yl) methyl] indoline, 

(187) 1- [1- (4-f luorophenethyl) piperidin-4 -yl] -6- [1- (2 
methoxypyridin- 6 -yl) methyl] indoline, 

(188) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- [1- 
hydroxy-1- ( 2 -me thoxypyridin - 5 -yl ) methyl] indoline, 

(189) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- [1- (2 
methoxypyridin- 5 -yl) methyl] indoline, 

(190) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- [1- 
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hydroxy-1- ( 2 - pyridon - 5 - yl ) me thyl ] indoline, 

(191) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- [1- 
hydroxy-1- ( 2 - dime thylaminopyr idin - 5 -yl ) me thyl ] indoline, 

(192) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- [1- 
hydroxy-1- (2 - chloropyridin - 5 -yl) methyl] indoline, 

(193) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- [1- (2- 
thiazolyl) - 1 - hydroxymethyl] indoline, 

(194) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (2- - 
thiazolylcarbonyl ) indoline, 

(195) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- [1- (4- 
thiazolyl) - 1 - hydroxymethyl ] indoline, 

(196) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- [1- (5- 
thiazolyl) - 1 -hydroxymethyl] indoline, 

(197) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- [1- 
hydroxy-1- (pyrimidin- 2 -yl)methyl] indoline, 

(198) 1- [1- (4 -f luorophenethyl) piperidin-4 -yl] -6- [1- 
hydroxy-1- (pyrimidin- 5 -yl) methyl] indoline, 

(199) 1- [1- (4 -f luorophenethyl) piperidin-4 -yl] -6- [1- 
hydroxy-1- (2 - pyrrolyl ) me thyl ] indoline, 

(200) 1- [1- (4 -f luorophenethyl) piperidin-4 -yl] -6-N,N- 
dimethylaminome thyl indoline , 

(201) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- (4- 
f luorophenyl ) indoline, 

(202) 1- [1- (4-fluorophenethyl)piperidin-4 -yl] -6- (2- 
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pyrrolidon- 1-yl) methyl indoline, 

(203) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (2- 
piperidon- 1 -yl) me thyl indol ine , 

(204) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
( succinimido- 1 - yl ) me thyl indol ine , 

(205) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
(glu tar imido- 1-yl) methyl indol ine, 

(206) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (2- _ 
imidazolidonyDmethylindoline, 

(207) 1- [1- (4 - f luorophenethyl ) piperidin-4 -yl] -6- (2,4- 
imidazolidinedion- 3 - yl ) me thyl indol ine , 

(208) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (2- 
oxazolidon- 3 -yl) methylindoline, 

(2 09) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (2,4- 
thiazolidinedion-3 -yl) methylindoline, 

(210) 1- [1- (4 -f luorophenethyl) piperidin- 4 -yl] -6- (pyrrol-1- 
yl) methylindoline, 

(211) 1- [1- (4-f luorophenethyl) piperidin- 4 -yl] -6- (imidazol- 
1 -yl ) methylindoline, 

(212) 1- [1- (4 -f luorophenethyl) piperidin- 4 -yl] -6- (1,2,3- 
triazol -1 -yl) methylindoline and 

1 - [1 - (4 - f luorophenethyl) piperidin-4 -yl] -6- (l,2,3-triazol-2- 
yl ) methylindoline , 

(213 ) 1 - [1 - (4 - f luorophenethyl) piperidin-4 -yl] - 6 - (1,2,4- 
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triazol - 2 - yl ) methyl indol ine , 

(214) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (2- 
thiazolyl ) methyl indol ine , 

(215) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -3- (4- 
me thoxybenzyl ) indoline, 

(216) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -3- 
methylindoline, 

(217) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -5-chlaro-6 
amino indol ine, 

(218) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -5-chloro-6 
me thane sulfonyl amino indol ine , 

(219) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -5-chloro-6 
me thoxy indol ine , 

(220) 1- [1- (2,4-difluorophenethyl)piperidin-4-yl] -6- 
amino indol ine , 

(221) 1- [1- (2, 4 -dif luorophenethyl) piperidin-4 -yl] -6- 
methanesulf onylaminoindoline, 

(222) 1- [1- (2, 4-dif luorophenethyl) piperidin-4 -yl] -6- 
acet ami do indol ine, 

(223) 1- [1- (2,4-difluorophenethyl)piperidin-4-yl] -6- 
bromo indol ine, 

(224) 1- [1- (2,4-difluorophenethyl)piperidin-4-yl] -6- 
ace tami dome thy 1 indol ine , 

(225) 1- [1- (2 , 4 -dif luorophenethyl) piperidin-4 -yl] -6- 



carbamoy Ime thy lindo line , 

(226) 1 - {1 - [3 - (4 - f luorophenyl ) propyl] piperidin-4-yl} - 6 - 
ac etami dome thy 1 indo line , 

(227) 1 - {1- [4 - (4 - f luorophenyl) butyl] piperidin-4 -yl} - 6 - 
ac etami dome thy lindo line , 

(228) 1- [1- (4 -methoxyphenethyl) piperidin- 4 -yl] -6- 
methoxy indo line , 

(229) 1 - [1 - (4 -methoxyphenethyl) piperidin-4 -yl] - 6 - 
f luoroindoline , 

(230) 1- [1- (4 - sulf amoylphenethyl) piperidin-4 -yl] -6- 
me thoxyindol ine , 

(231) 1- [1- (4 -fluorophenoxypropyl) piperidin-4 -yl] -6- 
bromoindoline , 

(232) 1- [1- (4 -fluorophenoxypropyl) piperidin- 4 -yl] -6- 
acetamidomethylindoline, 

(233) 1- {1- [2- (6 -benzothiazolyl) ethyl] piperidin-4 -yl} -6- 
me thoxyindol ine , 

(234) 1- [1- (4 -fluorophenethyl) piperidin- 4 -yl] thiazolo [5,4- 
f ] indoline, 

(235) 1- [1- (4 - fluorophenethyl) piperidin-4 -yl] -6- 
amino thiazolo [5 , 4 - f ] indoline , 

(236) 1- [1- (4 - fluorophenethyl) piperidin- 4 -yl] -7-hydroxy- 
(4a , 7a ) - cyclohexanoindol ine and 

1 - [1 - (4 - fluorophenethyl) piperidin-4 -yl] - 4 -hydroxy- (3b, 6a) - 
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cyclohexanoindoline , 

(237) 1- (l-methylpiperidin-4 -yl) -6- (4 - f luorobenzene - 
sul f onylamino) indoline, 

(238) 1- (l-ethylpiperidin-4 -yl) -6- ( 4 - f luorobenzene - 
sul f onylamino) indoline, 

(239) 1- ( 1 - ethylpiperidinyl ) -4- ( 4 - f luorophenyl ) indol ine , 

(240) 1- (l-ethylpiperidin-4-yl) -3- ( 4 - f luorophenyl ) - 
indoline, — 

(241) 1- (l-ethylpiperidin-4 -yl) -3- (4 -methoxyphenyl) - 
indoline, 

(242) 1- (l-ethylpiperidin-4 -yl) -3- ( 4 - me thoxybenzyl ) - 
indoline, 

(243) 1- [ (l-ethylpiperidin-4-yl)methyl] -3- (4-methoxy- 
benzyl) indoline, 

(244) 1- (l-ethylpiperidin-4 -yl) -3- (4 - f luorobenzyl) - 
indoline, 

(245) 1- (1 -ethylpiperidin-4 -yl) -3- (3 -pyridylmethyl) - 
indoline , 

(246) 1- (l-ethylpiperidin-4-yl) -3- ( 3 -methoxyphenethyl ) - 
indoline , 

(247) 1- (l-ethylpiperidin-4-yl) -3- ( 3 - f luorophenethyl ) - 
indoline , 

(248) 1 - [1 - (4 - f luorophenethyl) piper idin- 4 -yl] indan, 

(249) 1- [1- (4 -methoxyphenethyl) piperidin-4 -yl] indan, 
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(250) l-{4-[2 - (4 - f luorophenyl) ethyl] piperazin - 1 -yl} -6- 
methoxyindan , 

(251) 1- (4 -ethylpiperazin- 1 -yl) - 6 -me thoxyindan , 

(252) 1- (4-ethylpiperazin-l-yl) - 2 - e thoxycarboxyamino - 
indan , 

(253) 1- (4-ethylpiperazin-l-yl) - 2 -me thylaminoindan , 

(254) 1- (4-ethylpiperazin-l-yl) -2- [methyl- (4- 

trif luorobenzyl) amino] indan, - 

(255) 7- [4 -hydroxy- 1 - (4 - f luorophene thyl ) piperidin - 4 - yl] - 
5, 6 -dihydro-7H-pyrindine, 

(256) 7- [1- (4 - f luorophenethyl) piperidin-4 -ylidene] -5,6- 
dihydropyrindine , 

(257) 7- [1- (4 - f luorophenethyl) piperidin-4 -yl] -5, 6-dihydro 
7H -pyrindine , 

(258) 7- [4- (4 -f luorophenethyl) piperazin -1-yl] -5, 6-dihydro 
7H- pyrindine, 

(259) 1- [1- (4 -f luorophenethyl) piperidin- 4 -yl] -6-chloro-7- 
azaindoline, 

(260) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -7- 
azaindoline , 

(261) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6-fluoro-7- 
azaindoline, 

(262) 1- [1- (2 , 4 -dif luorophenethyl) piperidin-4 -yl] -6- 
chloro - 7 - azaindoline , 

- 31 - 



(263) 1- [1- (4 -methoxyphenethyl } piperidin-4 -yl] -6-chloro-7 
azaindoline , 

(264) 1- [1- ( 4 - f luorophene thyl ) piperidin - 4 - yl] -6- 
azaindoline , 

(265) 5- [1- ( 4 - f luorophene thyl ) piperidin - 4 - yl idene] -7- 
methyl -5,6 - dihydrocyclopentapyrazine , 

(266) 5- [1- (4 - f luorophenethyl) piperidin-4 -yl] -7-methyl- 
5, 6-dihydro-5H-cyclopentapyrazine, - 

(267) 1- {1- [2 - (4 -methoxyphenyl) ethyl] piperidin-4 -yl} -7 - 
methoxy- 1,2,3,4- tetrahydroquinoline, 

(268) 1 - {1- [2 - (4 -f luorophenyl) ethyl ] piperidin - 4 -yl} -7 - 
methoxy- 1,2,3,4- tetrahydroquinoline , 

(269) 1- [1- (4-cyanopropyl)piperidin-4-yl] -7-methoxy- 
1,2,3,4- tetrahydroquinoline, 

(270) .1- {1- [2- (2-thienyl) ethyl] piperidin-4 -yl} -7-methoxy- 
1,2,3,4- tetrahydroquinoline, 

(271) 1- {1- [2- (4-f luorophenyl) ethyl] piperidin-4 -yl} -7,8- 
dimethoxy-1 , 2,3,4- tetrahydroquinoline, 

(272) 1- {1- [2 - (4 -f luorophenyl) ethyl] piperidin - 4 - yl } -7,8- 
methylenedioxy- 1,2,3,4- tetrahydroquinoline , 

(273) l-{l-[2 - (4-f luorophenyl) ethyl] piperidin- 4 -yl} -7- 
methoxy- 8 -methyl -1,2,3,4- tetrahydroquinoline, 

(274) 1 - {1 - [2 - (4 - f luorophenyl ) - 2 -oxoethyl] piperidin-4 - yl} 
7 -methoxy -1,2,3,4- tetrahydroquinoline , 
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(275) 1- {1- [2- (4 - f luorophenyl) - 2 - hydroxye thyl ] piperidin - 4 
yl} -7-methoxy-l, 2,3, 4 - tetrahydroquinoline , 

(276) 1 - {1 - [2 - (4 - f luorophenyl) - 2 - fluoro ethyl] piperidin -4- 
yl} - 7 -methoxy- 1,2,3,4- tetrahydroquinoline , 

(277) 1 - [2 - (4 - f luorophenyl) ethyl] -4 - (6 -methoxy- 1 ,2,3,4- 
tetrahydronaphthalen- 1 -yl) piper i dine, 

(278) 1- [2- (4 - f luorophenyl) ethyl] -4- [6- (2-hydroxy) ethoxy- 
1,2,3,4- tetrahydronaphthalen- 1 -yl] piper i dine, _ 

(279) trans-1- ( 4 - ethylpiperazin- 1 - yl ) -7 -methoxy- 2- (4- 
trif luoromethylphenoxy) -1,2,3,4- te trahydronaphthalene , 

(280) 1- {4- [2- (4 - f luorophenyl) ethyl] piperazin- l-yl} -7- 
methoxy- 1,2,3,4- tetrahydronaphthalene , 

(281) l-{4-[2- (4 - f luorophenyl ) - 2 - oxoe thyl ] piperazin - 1 -yl } 
7 -methoxy- 1, 2,3,4- tetrahydronaphthalene, 

(282) 1- (4 - f luorophenethyl) -4- ( 2 -methoxybenzocycloheptan - 
9-yl) piperazine, 

(283) 5- {4- [2- (4 - f luorophenyl) ethyl] piperazin- 1 -yl} - 
5,6,7, 8- tetrahydroisoquinoline, 

(284) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -5,6- 
methylenedioxyindoline , 

(285) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
acetamidomethylindole , 

(286) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (N- 
isopropylcarbamoylmethyl ) indole , 
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(287) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- (1- 
methylpyrrol - 2 -yl) indole, 

(288) 1- [1- (4 -acetamidomethylphenethyl) piperidin-4 - 
yl] indole , 

(289) 1- [1- (4 - f luorophenethyl) piperidin - 4 -yl] -6- 
cyanoindole , 

(290) 1- [1- (4 - f luorophenethyl) - 3 -methylpiper idin - 4 - 
yl] indole, — 

(291) 1- [1- (4 - f luorophenethyl) homopiperidin - 4 -yl] -6- 
methoxyindoline, 

(292) 1- [1- (4-fluorophenethyl)pyrrolidin-3-yl) -6- 
me thoxyindol ine , 

(293) 3, 3 -dimethyl -1- [1- ( 4 - f luorophenethyl ) piperidin - 4 - 
yl] - 6 -bromoindoline , 

(294) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
(ethylcarbamoylmethyl) indole, 

(295) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- [N- 
(cyclopropyl carbamoyl) methyl] indole, 

(296) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- [N- 
(isobutylcarbamoyl) methyl] indole, 

(297) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (n- 
propylcarbamoylmethyl ) indole, 

(298) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
( tetramethylenecarbamoylmethyl) indole, 
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(299) 1- [1- (2 , 4 -dif luorophene thyl ) piperidin - 4 -yl] -6- 
carbamoylmethylindole , 

(300) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (2- 
hydroxy ethyl ) carbamoylme thyl indole , 

(301) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
d ime thyl carbamoylme thy 1 indol e , 

(302) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (4- 
hydroxypiperidin - 1 -ylcarbonylmethyl) indole, ~ 

(303) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- [bis(2- 
hydroxyethyl) carbamoylmethyl] indole, 

(304) 1- [1- (4-f luorophenethyl)piperidin-4-yl] -6- (1,3- 
dihydroxypropan-2 -yl) carbamoylmethyl indole , 

(305) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
carbamoylme thyl indole , 

(306) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
( carbamoylmethyl ) carbamoylmethyl indole , 

(307) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (2- 
dime thylaminoethyl ) carbamoylmethylindole , 

(308) 1- [1- (4-f luorophenethyl) piperidin-4 -yl] -6- 
cyanome thyl carbamoylme thyl indol e , 

(309) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (2- 
methoxy ethyl) carbamoylmethylindole , 

(310) 1- [1- (4-f luorophenethyl) piperidin-4 -yl] -6- (2- 
f luoroethyl) carbamoylmethylindole , 
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(311) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- [2- 
(ethylcarbamoyl) ethyl] indole, 

(312) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- [2- 
(pyrrolidin- 1 -yl) ethyl] carbamoylme thyl indole , 

(313) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6 - [2 - 
(morpholin-4 -yl) ethyl] carbamoylme thyl indo 1 e , 

(314) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (pyridin- 
4 -yl) methylcarbamoylmethyl indole , ~ 

(315) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- [2- 
(pyridin-2 -yl) ethyl] carbamoylmethylindole, 

(316) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
me thy 1 carbamoylme thy 1 indol e , 

(317) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (2- 
methoxypyridin-5 -ylcarbonyl ) indole , 

(318) 1- [1- (4 -f luorophenethyl) piperidin- 4 -yl] -6- [ (2- 
methoxypyridin-5 -yl) hydroxymethyl] indole, 

(319) 1- [1- (4 -f luorophenethyl) piperidin- 4 -yl] -6- (1- 
hydroxyproyl) indole, 

(320) 1- [1- (4-f luorophenethyl) piperidin-4 -yl] -6- (1- 
hydroxy- 1 -methylethyl) indoline, 

(321) 1- [1- (4-f luorophenethyl) piperidin- 4 -yl] -6- (3- 
hydroxypropyl ) indole, 

(322) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
me thane su 1 fonami dome thyl indol e , 
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(323) 1 - [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
isopropylsul fonami dome thy 1 indole , 

(324) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6-n- 
propyl sul fonami dome thy 1 indole , 

(325) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (3- 
chloropropyl ) sul fonami dome thy 1 indole , 

(326) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (1,3- 
propanesul tarn- 2 -yl ) methyl indole , — 

(327) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
propionylaminomethylindole , 

(328) 3-chloro-l- [1- (4 - f luorophenethyl) -piperidin- 4 -yl] 
acetamidomethyl indole, 

(329) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- (4- 
hydroxybutyroyl ami dome thy 1 ) indole , 

(330) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
hydroxye thoxyindole , 

(331) 1- [1- (4 -f luorophenethyl) piperidin-4 -yl] -6- 
methanesulf onylindole, 

(332) l-[l-(2, 6-difluoro-3-pyridylethyl)piperidin-4- 
yl] indole , 

(333) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
f luoroindole , 

(334) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] thiazolo- 
[5, 4-f ] indole, 
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(335) 1 - [1- (4-f luorophenethyl) piperidin-4 -yl] -6- (N- 
me thy Ime thane sul fonyl amino) indole , 

(336) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
me thane sul fonyl oxy indole , 

(337) 1- [1- (4 - f luorophenethyl ) piperidin - 4 -yl] -6- 
carbamoylindole, 

(338) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (N- 
methylsulf amoylmethyl) indole, _ 

(339) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
acetamidoindole , 

(340) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (1,2- 
dihydroxypropan- 3 -yl) carbamoylmethylindole , 

(341) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (pyridin- 
2 -yl) me thy 1 carbamoylme thyl indol e , 

(342) 1- [1- (2 -f luorophenethyl) piperidin-4 -yl] -6- 
methyl carbamoylme thyl indole, 

(343) 1- [1- (2-f luorophenethyl) piperidin-4 -yl] -6- (1- 
acetylpiperidin- 4 -yl) methylcarbamoylmethylindole, 

(344) 1- [1- (2 -f luorophenethyl) piperidin-4 -yl] -6- 
e thyl carbamoylme thyl indole, 

(345) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (1- 
ethylpiperidin-4 -yl) methylcarbamoylmethylindole, 

(346) 1- [1- (2-fluorophenethyl)piperidin-4-yl] -6- (2- 
hydroxye thyl ) carbamoylme thyl indole , 
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(347) 1- [1- (4-f luorophenethyl)piperidin-4 -yl] -6- (1,3- 
dioxolan-2 -ylmethyl) carbamoylmethylindole , 

(348) 1- [1- (2 - f luorophenethyl) piperidin - 4 -yl] -6- 
aminome thy 1 indole , 

(349) 1- [1- (4 -chlorophenethyl) piperidin-4 -yl] -6- 
ac etami dome thy 1 indole , 

(350) 1- [1- (3-f luorophenethyl) piperidin-4 -yl] -6- 

ace tamidome thyl indole , — 

(351) 1- [1- (4 -methoxyphenethyl) piperidin-4 -yl] -6- 
ace tamidome thyl indole , 

(352) 1- [1- (2 - f luorophenethyl) piperidin-4 -yl] -6- 
ace tamidome thyl indol e , 

(353) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- (2,4- 
imidazolidinedion- 3 -yl ) me thyl indol e , 

(354) 1- [1- (4-f luorophenethyl) piperidin- 4 -yl] -6- 
i s obu ty ry 1 am inome thyl indole, 

(355) 1- [1- {4 - f luorophenethyl) piperidin-4 -yl] -6- (2- 
imidazolidonyl) methylindole, 

(356) 1- {1- [4- (4-f luorophenyl) butyl] piperidin- 4 -yl} -6- 
acetamidomethylindole , 

(357) 1- [1- (2 , 4 -dif luorophenethyl) piperidin-4 -yl] -6- 
ac etami dome thyl indole , 

(358) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- (2- 
pyrrolidon- 1 -yl) methylindole, 
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(359) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6-N- 
me thyl ace tami dome thy 1 indol e , 

(360) 1- {1- [3- (4 - fluorophenyl) propyl] piperidin- 4 -yl} -6- 
ace t ami dome thy 1 indole, 

(361) 1- [1- (4-f luorophenethyl) piperidin-4 -yl] -6-N- 
me thy laminome thy 1 indol e , 

(362) 1- [1- (4 - f luorophenethyl ) piperidin- 4 -yl] -6- (n- 
butyryl) aminomethyl indole, — 

(363) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
cy clopropanecarboxamidome thy 1 indole, 

(364) 1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 
hydroxyace tami dome thyl indol e , 

(365) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
dif luoroace tami dome thyl indole , 

(366) 1- [1- (4-f luorophenethyl)piperidin-4 -yl] -6- 
f luoroacetamidomethylindole, 

(367) 1- [1- (4-f luorophenethyl)piperidin-4-yl] -6- (3- 
chloropropionyl amino) me thyl indole, 

(368) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
imi dazocarbonyl aminomethyl indol e , 

(369) 1- [1- (4-f luorophenethyl)piperidin-4-yl] -6- (3- 
hydroxypropionylamino) methylindole , 

(370) 1- [1- (4 - f luorophenethyl ) piperidin- 4 -yl] -3-formyl-6- 
ac e tami dome thyl indol e , 
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(371) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -3- 
hydroxyimino- 6 - ace tamidomethyl indole , 

(372) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -3- 
hydroxymethyl - 6 - ace tami dome thy 1 indol e , 

(373) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
chloroace tamidomethyl indole, 

(374) 1- [1- (4 -f luorophenethyl) piperidin-4 -yl] -6- 
bromoacetamidomethylindole , — 

(375) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (N,N- 
dimethylaminoacetamido) methylindole , 

(376) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
[ (piperidin-l-yl) acetamido] methylindole, 

(377) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (3- 
bromopropionylamino) methylindole , 

(378) 1- [1- (4-f luorophenethyl) piperidin-4 -yl] -6- (3-N,N- 
dimethylaminopropionyl) aminome thyl indole , 

(379) 1- [1- (4-f luorophenethyl) piperidin-4 -yl] -6- [3- 
(piperidin - 1 -yl ) propionylamino] methylindole , 

(380) 1- [1- (2-fluorophenethyl)piperidin-4-yl] -6- 
propionylaminomethyl indole , 

(381) 1- [1- (2 - f luorophenethyl) piperidin- 4 -yl] -6- 
fluoroace tamidomethyl indole , 

(382) 1- [1- (2-f luorophenethyl) piperidin-4 -yl] -6- (3- 
hydroxypropionylamino) methylindole , 
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(383) 1- [1- (2 - f luorophenethyl) piperidin- 4 -yl] -6- 
hy droxyacet ami dome thy 1 indole , 

(384) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
methoxycarbonylaminome thy 1 indole , 

(385) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6-N,N- 
dimethylaminocarbonylaminome thy 1 indole, 

(386) 1- {1- [2- ( 3 -pyr idyl) ethyl] piperidin -4 -yl] -6- 
acetamidomethyl indole , _ 

(387) 3-cyano-l- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6 
ace tami dome thy 1 indole, 

(3 8 8) 1- {4- [ (l-hydroxyethyl)phenethyl] piperidin-4 -yl} -6 
ace tamidome thy 1 indole , 

(389) 1- [1- (4 -bromophenethyl) piperidin-4 -yl] -6- 
acetamidomethyl indole , 

(390) 1- [1- (2 - f luorophenethyl) piperidin-4 -yl] -6- 
formyl indole, 

(391) 1- [1- (2-fluorophenethyl)piperidin-4-yl] -6- 
hydroxymethylindole, 

(392) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- (1- 
hydroxyethyl) indole, 

(393) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
ureidomethylindole , 

(394) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (3- 
me thy lureido) methyl indole. 
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(395) 3, 3 -dimethyl- 1- [1- (4 - f luorophenethyl) piper idin-4 - 
yl] - 6 - acetamidoindoline , 

(3 96) 2 , 2 -dimethyl - 1 - [1- (4 - f luorophenethyl ) piper idin - 4 - 
yl] - 6 -methoxyindol ine and 

(397) 1 - [1 - (4 -f luorophenethyl) piper idin - 4 - yl ] - 6 - (3 - 
methylureido) methyl indole . 

Although some of the 1, 4 - substituted cyclic amine 
derivatives (I) of the present invention occur as optical 
isomers or geometrical isomers, either one of these optical 
isomers or a mixture thereof may be used in the present invention 
without restriction. Similarly, either one of geometrical 
isomers or a mixture thereof may be employed herein without any 
restriction. In the case of polymorphic crystals, either one 
of the crystal forms or a mixture thereof may be used in the 
present invention without restriction, too. Moreover, use may 
be made of both anhydrides and hydrates . 

The pharmacologically acceptable salts to be used in the 
present invention may be arbitrary salts of the 1 , 4 - substituted 
cyclic amine derivatives (I) of the present invention without 
particular restriction. Examples thereof include inorganic 
acid addition salts such as hydrochlorides , sulfates, nitrates, 
hydrobromides, hydriodides, perchlorates and phosphates, 
organic acid addition salts such as oxalates, maleates, 
fumarates and succinates, sulfonic acid addition salts such as 
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methanesulf onates , ethanesulf onates , benzenesulf onates , p- 
toluenesulf onates and camphorsulf onates , and amino acid 
addition salts. Among all, it is preferable to use 
hydrochlorides and oxalates thereof. 

The 1 , 4 - substituted cyclic amine derivative (II) 
according to the present invention is represented by the 
following formula: 



R 

R — (CH 2 ) m — 7. R 
(CH 2 ) p 



(ID 



R represents a substituent selected from among the 
following ones: 
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( 




) 




(wherein the bond represented by the following formula: 



and R 1 , R 2 and R 3 are each as defined above) ; and 
R 4 , R 5 , Y , Z , m and p are each as defined above. 

Examples of the 1 , 4 - subs tituted cyclic amine derivatives 
(II) include compounds similar to those cited above as the 
examples of the 1 , 4 - subs tituted cyclic amine derivatives (I), 
though the present invention is not restricted thereto. 

The 1 , 4 - subs tituted cyclic amine derivative (III) 
according to the present invention is represented by the 
following formula: 



wherein the bond represented by the following formula: 

and R 1 , R 2 , R 3 , R 4 and R s are each as defined above. 

Further, the 1 , 4 - substituted cyclic amine derivative (IV) 
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(III) 



of the present invention is represented by the following 
formula : 



wherein the bond represented by the following formula: 

and R 1 , R 2 , R 3 , R 4 , R 6 , Q 1 , Q 2 and s are each as defined above. 

Next, the 1 , 4 - subs ti tuted cyclic amine derivative (V) 
according to the present invention is represented by the 
following formula: 



wherein R 1 , R 2 , R 3 , R 4 , R s and s are each as defined above. 

Finally, the 1 , 4 - subs ti tuted cyclic amine derivative (VI) 
according to the present invention is represented by the 
following formula: 




(IV) 




(V) 




(VI) 
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wherein R 1 , R 2 , R 3 , R 4 , R 6 and s are each as defined above. 

Among the 1 , 4 - substituted cyclic amine derivatives (I) 
to (VI) according to the present invention, those which are 
particularly preferable from the viewpoint of pharmacological 
effects or safety are, for example, the following ones: 

(1) 1- [1- (4-acetamidomethylphenethyl)piperidin-4- 
yl] indoline , 

(2) 1- [1- (4-f luorophenethyl}piperidin-4-yl] -6- 
carbamoyl indoline , 

(3) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 
methanesulf onylindoline , 

(4) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
acetami dome thy 1 indoline , 

(5) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (1- 
hydroxyethyl) indoline, 

(6) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- (n- 
propy lcarbamoy line thy 1) indoline, 

(7) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
( i sopropylcarbamoylmethyl ) indoline , 

(8) 1- [1- (4-f luorophenethyl)piperidin-4-yl] -6- 
ur ei dome thy 1 indoline, 

(9) 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6-N- 
methylacetamidomethylindoline , 

(10) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- [1- (4- 
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thiazolyl) - 1 - hydroxymethyl] indoline, and 

(11) 1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 

acetamidomethylindole . 

The compounds of the present invention are each a highly 
safe one having an extremely high LD S0 . 

Although compounds having the indoline or indan skeleton 
are disclosed in W096/23784, JP-A 8-512,299 ( W09 5 / 0 1 97 6 ) , 
WO97/06155, etc., these compounds are completely diffexent in 
structure from the 1 , 4 - subs ti tuted cyclic amine derivatives (I) 
to (VI) of the present invention. 

The present invention provides the method for treating 
the disease which serotonin antagonism is efficacious, by 
administering the effective dose of the compound as set forth 
or pharmacologically acceptable salts thereof to a person, and 
the use of the compound as set forth or pharmacologically 
acceptable salts thereof for treating the disease which 
serotonin antagonism is efficacious. 

The present invention includes the following mode: 
(1) 1 , 4 - Substituted cyclic amine derivatives, which the 
bond represented by the following formula in the formula (I) : 

is a single bond, represented by the formula (XXI) : 
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( XXI ) 



or pharmacologically acceptable salts thereof. 

(2) 1 , 4 - Substituted cyclic amine derivatives , which m is 
0 in the formula (I) , represented by the formula (XXII) : 



or pharmacologically acceptable salts thereof. 

(3) 1, 4 -Substituted cyclic amine derivatives 
represented by the formula (I) , in which m is 1 to 6 selected 
from the following compounds: 



(16) 1- [1- (4-fluorophenethyl)piperidin-4- 
yl] methylindoline, 

(17) 1- {2- [1- (4-fluorophenethyl)piperidin-4- 
yl] ethyl} indoline, and 

(243) 1- [ (l-ethylpiperidin-4-yl)methyl] -3- 
(4 -methoxybenzyl) indoline 



or pharmacologically acceptable salts thereof. 

(4) 1 , 4 - Substituted cyclic amine derivatives 
represented by the formula (XXIII) : 




(XXII) 
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/ T _ y : 



Z— R 5 



(XXIII) 



selected from the following compounds: 



(256) 7- [1- (4 - f luorophenethyl) piperidin - 4 - 
ylidene] - 5 , 6 - dihydropyrindine and 

(265) 5- [1- (4 -f luorophenethyl) piperidin -4 
ylidene] - 7 -methyl -5,6- 
dihydrocyclopentapyrazine 



or pharmacologically acceptable salts thereof. 

(5) 1 , 4 - Substituted cyclic amine derivatives, which the 
bond represented by the following formula in the formula (I) : 



is a double bond, represented by the formula (XXIV) : 



or pharmacologically acceptable salts thereof. 

The 1 , 4 - subs ti tuted cyclic amine derivatives (I) of the 
present invention can be produced by , for example, the following 
processes, though the present invention is not restricted 
thereto . 



\B-CR 
A D 




(XXIV) 
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(1) Thp rasp whprp T = N , m = 0 . Y = TTief.hine, B.nd 7. = N 

In this case, the aimed compounds can be synthesized in 
accordance with the conventional method of reductive amination, 
for example, the one described in "Shin Jikken Kagaku Koza 
14-111", p. 1380 (Maruzen Co., Ltd.), by reacting a fused cyclic 
amine (VII) with a cyclic ketone (VIII) in the presence of a 
reducing agent to thereby give a 1 , 4 - substituted cyclic amine 
derivative (IX) , removing the protecting group there£rom if 
necessary, and then introducing a substituent R s thereinto. 
This reaction is represented by the following chemical reaction 
formula : 




(VII) 



(VIII) 




R ! x B-C R 2 



(IX) 
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(X) 



[wherein the bond represented by the following formula: 



represents a single or double bond; 

A, B, C, D, R 1 , R 2 , R 3 , R 4 , R 5 , n and p are each as def inecLabove ; 
Pr.G represents hydrogen or a protecting group; and 
L represents a leaving group such as hydroxy, halogeno or 
me thanesulf onyloxy] . 

It is also possible to chemically modify the substituents 
R 1 , R 2 , R 3 and R 4 to thereby synthesize analogs of the 1,4- 
substituted cyclic amine derivatives. 

The reducing agent to be used herein may be an arbitrary 
one, so long as it is one commonly employed in reductive N- 
alkylation. Preferable examples thereof include sodium 
triacetoxyborohydride, sodium cyanoborohydride and lithium 
aluminum hydride. 

( 2 ) The rasp whprp T = N, n = D , m = Q_ Y = me thine, and 7, = 

H 

An alternative method of (1) for synthesizing, in 
particular, the 1 , 4 - substituted cyclic amine derivatives (I) 
wherein n = 0 comprises treating the amine (XI) successively 
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with oxalyl chloride and aluminum chloride to thereby give a 
diketone (XII) , reducing the same to thereby give an indole 
derivative (XIII) , removing the protecting group therefrom if 
necessary, then introducing a substituent R s thereinto to 
thereby give an indole derivative (XIV) , and reducing the same 
to thereby give an indoline derivative (XV) . This reaction is 
represented by the following chemical reaction formula: 
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[wherein the bond represented by the following formula: 



and A, B, C, D, R 1 , R 2 , R 4 , R 5 , p, Pr.G and L are each as defined 
above . ] 

f?1 Thp nasff nf inf^nlp ^privatives wh r p> i n T = N, n = Q , m = 

0 r Y = methine, and 7, = N 

The indole derivatives (XIV) can be obtained not only by 
the above method (2) but also by oxidizing the indoli-ne 
derivatives (XV) in a conventional manner. Although the 
reagent and catalyst to be used in such a case are not 
particularly restricted, it is preferable to use activated 
manganese dioxide. 



(4 ) The rasp whprp T = meth i ne r n = 0 , m = n . V = m^f-hine, and 

7, = N 

The aimed compounds can be synthesized by introducing a 
substituent R 5 into 1- (piperidin- 4 -yl ) indan derivatives (XVI) . 
This reaction is represented by the following chemical reaction 
formula : 




(XV) 



(XIV) 
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A D 




NH 




N-R- 



,5 



(XVI) 



(XVII) 



[wherein the bond represented by the following formula: 

and A, B, C, D, R 1 , R 2 , R 4 , R 5 , p and L are each as defined above . ] 
(5) The r^P whPr P t ~ n t n = 1 . m = 0 . Y = methine, and 

7. = N 

The aimed compounds can be synthesized by introducing a 
substituent R 5 into 1 - ( 4 -piperidinyl ) - 1 , 2 , 3 , 4 - 
tetrahydroquinoline derivatives (XVIII) . This reaction is 
represented by the following chemical reaction formula: 



[wherein the bond represented by the following formula: 

and A, B, C, D, R 1 , R 2 , R 3 , R 4 , R 5 , p and L are each as defined 
above . ] 

Among the 1 , 4 - subs ti tu ted cyclic amine derivatives (I) 
according to the present invention, compounds having structures 



E V B - c / 



R\ b— c r 2 




(XVIII) 



(XIX) 
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other than those as defined in the above cases (1) to (4) can 
be produced by the same methods as the ones as will be described 
in Examples hereinafter. 

To produce the 1 , 4 - subs ti tuted cyclic amine derivatives 
(I) of the present invention, 4 - subs ti tuted cyclic amine 
derivatives (XX) represented by the following formula are novel 
compounds which are useful as intermediates in the production 
of the 1 , 4 - substituted cyclic amine derivatives (I) to (VI) 
having a serotonin antagonism and being clinically useful as 
medicaments for, in particular, treating, ameliorating and 
preventing spastic paralysis or central muscle relaxants for 
ameliorating myotonia: 



wherein the bond represented by the following formula: 



and A, B, C, D, R 1 , R 2 , R 3 , R 4 , n and p are each as defined above, 
provided that the case where R 1 , R 2 , R 3 and R 4 are all hydrogen 
is excluded. 

More particularly speaking, the 4 - subs tituted cyclic 
amine derivatives (XX) are exemplified by the following 




(XX) 
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compounds, though the present invention is not restricted 



thereto : 










(1) 


1 - 


(piperidin - 


4 - 


yx ) 


6 - 




(2) 


1 - 


(piperidin - 


A 

*± 


yxj 


0 


bromoindol ins , 


(3) 


1- 


(piperidin- 




yx; - 


c 

D - 


nitroindoline , 


(4) 


1- 


(piperidin- 


4 - 


yi) - 


r 

b - 


me thoxyindol ine , 


( R 1 
\ -> ) 


x 


ipiperiuin- 


4 - 


yi) - 


b - 


ace tami dome thy lindoline 


(6) 


1- 


(piperidin- 


4- 


yi) - 


6- 


f luoroindole, 


(7) 


1 - 


(piperidin- 


4 - 


yl) - 


6- 


bromoindol e , 


(8) 


1- 


(piperidin - 


4 - 


yi) - 


6 - 


nitroindole , 


(9) 


1- 


(piperidin- 


4 - 


yl) - 


6- 


methoxyindole , and 


(10) 


1 


- (piperidin 


-4 


-yl) 


-6 


- acetamidome thy 1 indole . 



Examples of the dosage forms of the compounds of the 
present invention include oral preparations such as powders, 
fine granules, granules, tablets, coated tablets and capsules, 
external preparations such as ointments, patches and 
suppositories, and injections. These preparations may be 
produced by the conventional methods with the use of 
pharmaceutical carriers commonly employed in the art. 

Namely, oral preparations may be produced by blending the 
1,4- substituted cyclic amine derivative or a pharmacologically 
acceptable salt thereof with fillers optionally together with 
binders, disintegrating agents, lubricating agents, coloring 
agents, corrigents, etc. and then processing the resultant 
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blends into powders, fine granules, granules, tablets, coated 
tablets, capsules, etc. by the conventional methods. 

As the fillers, use may be made of, for example, lactose, 
cornstarch, sucrose, glucose, mannitol, sorbitol, crystalline 
cellulose and silicon dioxide. As the binders, use may be made 
of, for example, polyvinyl alcohol, polyvinyl ether, 
methylcellulose , ethylcellulose , acacia, tragacanth, gelatin, 
shellac, hydroxypropylmethylcellulose , - 
hydroxypropylcellulose , polyvinylpyrrolidone, polypropylene 
glycol/polyoxyethylene block polymers and meglumine. As the 
disintegrating agents, use may be made of , for example, starch, 
agar, gelatin powder , crystalline cellulose, calcium carbonate , 
sodium hydrogencarbonate, calcium citrate, dextrin, pectin and 
calcium carboxymethylcellulose . As the lubricating agents, 
use may be made of, for example, magnesium stearate, talc, 
polyethylene glycol, silica and hardened vegetable oils. As 
the coloring agents, use may be made of those authorized as 
pharmaceutical additives. As the corrigents, use may be made 
of, for example, cocoa powder, mentha, aromatic powder, mentha 
oil, borneol and powdered cinnamon bark . Needless to say, these 
tablets and granules may be appropriately coated with sugar, 
etc., if necessary. 

Injections are produced by blending the 1 , 4 - substituted 
cyclic amine derivative or a pharmacologically acceptable salt 
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thereof with pH regulating agents, resolvents, tonici ty agents , 
etc. , optionally together with dissolution aids, stabilizers, 
etc. and processing the resultant blends into preparations by 
the conventional methods. 

External preparations may be produced by the conventional 
methods without restriction. As the bases, therefore, use can 
be made of various materials commonly used in drugs , quasi drugs , 
cosmetics, etc. ~ 

Particular examples of the base materials include animal 
and vegetable oils, mineral oils, ester oils, waxes, higher 
alcohols, fatty acids, silicone oils, surfactants, 
phospholipids, alcohols, polyhydric alcohols, water-soluble 
polymers, clay minerals and purified water. If needed, it is 
possible to further add pH regulating agents, antioxidants, 
chelating agents, antiseptics, fungicides, coloring agents, 
perfumes, etc., though the materials usable as the base in the 
external preparations of the present invention are not 
restricted thereto. If necessary, it is also possible to 
furthermore add other ingredients capable of inducing 
differentiation, blood flow accelerators, bactericides, 
antiinflammatory agents, cell activators, vitamins, amino 
acids, humectants, keratolytic agents, etc. The above 
materials may be added in such amounts as to give the 
concentrations thereof commonly employed in the production of 
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external preparations. 

The clinical dose of the 1 , 4 - substituted cyclic amine 
derivative of the present invention or a pharmacologically 
acceptable salt thereof is not restricted but varies depending 
on the symptoms, severity, age, complications, etc. Also, the 
dose thereof varies depending on the type of the salt, 
administration route, etc. In general, these compounds are 
administered to an adult in a dose of from 0.01 to 10-00 mg, 
preferably from 0 . 1 to 500 mg and still preferably from 0 . 5 to 
100 mg, per day orally, intravenously, as suppositories or 
percutaneous ly . 

Next, the results of a binding test on the compounds of 
the present invention to serotonin 1A and serotonin 2 receptors 
will be given so as to illustrate the effects of the present 
invention. Moreover, the results of a binding test on these 
compounds to an cci adrenalin receptor will be given so as to 
illustrate the safety thereof. 

It is reported in, for example, the following publications 
that compounds with a serotonin antagonism are usable as 
medicament for treating, ameliorating and preventing spastic 
paralysis or central muscle relaxants for ameliorating 
myotonia : 

(1) Saishin Igaku Jiten, 3rd impression of 1st edition, p. 
8 09 "SEROTONIN", Iyaku Shuppan 
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(2) Stedman's Medical Dictionary, 24th edition, p. 1227 
"serotonin", Williams & Wilkins 

(3) Shinkei Shinpo, 37(3), 459 - 467, 1993. 

(4) Iyaku Journal, 30(8), 2030 - 2068, 1994. 

(5) DN & P, 5(8), 453 - 460, 1992. 

(6) Annals of Neurology, 30(4), 533 - 541, 1991. 
Compounds poor in the ability to bind to an cci adrenalin 

receptor are medicines which would scarcely affect blood 
pressure in orthostatic hypotension, etc. and have a higher 
safety . 

Effect of the Invention: 

(1) Binding test on serotonin 1A, serotonin 2 and cci adrenalin 

receptors 

Method 

(Reagent) 

The following reagents were employed in this test. 

1) Serotonin binoxalate (5-HT binoxalate, mfd. by Sigma 
Chemical Co . ) . 

2) Methysergide maleate (mfd. by RBI) . 

As radioi sotope - labeled compounds, use was made of the 
following reagents (mfd. by NEN) . 

3) [ 3 H] 8 -Hydroxy- dipropylamino te tral in (8-OH-DPAT) . 

4) [ 3 H] Ketanserin hydrochloride. 

5) [ 3 H] Prazosin. 
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These compounds and test compounds, when insoluble in 
water, were dissolved in ethanol and then diluted with distilled 
water so as to each give an ethanol concentration of 10%. 
Methysergide maleate was dissolved in distilled water before 
using . 
(Animal ) 

Use was made of SD rats aged 6 to 8 weeks. 
(Preparation of receptor source) - 

The rats were sacrificed by dcapitation to extirpate the 
cerebra. The hippocampus and cortex were separated therefrom 
and employed in the binding tests respectively on the serotonin 
1A receptor and the serotonin 2 receptor. 

The hippocampus was mixed with 50 times (on the wet weight 
basis) as much a 0.32 M sucrose solution while the cortex was 
mixed with 10 times as much the same solution. Each mixture 
was homogenized by using a Teflon glass homogenizer and 
centrifuged at 1,000 x g for 10 min. The supernatant thus 
obtained was further centrifuged at 20, 000 x g for 20 min. The 
obtained precipitate was re- suspended in 50 times (based on the 
intial wet weight; in the case of the hippocampus) or 10 times 
(in the case of the cortex) as much a 50 mM Tris hydrochloride 
(pH 7.4) and incubated at room temperature for 3 0 min. After 
centrifuging at 20, 000 x g for 20 min, the obtained precipitate 
was further suspended and centrifuged twice each in the same 
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manner. The precipitate thus obtained was suspended in 100 
times (based on the initial wet weight; in the case of the 
hippocampus) or 20 times (in the case of the cortex) as much 
a 50 mM Tris hydrochloride solution (pH 7.4) to thereby give 
a receptor fraction . This receptor fraction was stored at - 8 0°C 
until using. 

(Binding test on [ 3 H] 8 -hydroxy- dipropylaminotetral in) 

To the receptor fraction of the hippocampus were added 
a test compound and 0.5 nM of [ 3 H] 8 - hydroxy- dipropylamino - 
tetralin and the resultant mixture was incubated at room 
temperature for 30 min. Next, it was filtered through a glass 
filter with the use of a cell harvester. After washing the glass 
filter with 50 mM Tris hydrochloride (pH 7.4) , the radioactivity 
of the receptor was measured with a liquid scintillation counter . 
The binding detected in the presence of 10 pM of serotonin 
binoxalate was referred to as the nonspecific binding. 

(Binding test on [ 3 H] ketanserin) 

To the receptor fraction of the cerebral cortex were added 
a test compound and 0.3 nM of [ 3 H] ketanserin and the resultant 
mixture was incubated at 37t) for 15 min. Next, it was filtered 
through a glass filter with the use of a cell harvester. After 
washing the glass filter with 50 mM Tris hydrochloride (pH 7.4), 
the radioactivity of the receptor was measured with a liquid 
scintillation counter. The binding detected in the presence 
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of 1 fJM of methysergide was referred to as the nonspecific 
binding . 

IC S0 was calculated by the probit method, while Ki was 
determined in accordance with the following formula: 

Ki = IC 50 /(1 + c/Kd) 
wherein c represents the concentration of the radioi so tope - 
labeled compound, and Kd represents the dissociation constant 
of the radioisotope - labeled compound with respect to~the 
receptor determined by Scatchard's analysis. 
(Binding test on [ 3 H] prazosin) 

To the receptor fraction of the cerebral cortex were added 
a test compound and about 0.2 nM of [ 3 H] prazosin and the 
resultant mixture was incubated at room temperature for 6 0 min . 
Next, it was filtered through a glass filter with the use of 
a cell harvester. After washing the glass filter with 50 mM 
Tris hydrochloride (pH 7.4} , the radioactivity of the receptor 
was measured with a liquid scintillation counter. The binding 
detected in the presence of 10 flM of phentolamine was referred 
to as the nonspecific binding. 

The following tables show the abilities of typical 
examples of the compounds of the present invention to bind to 
the serotonin 1A and serotonin 2 receptors, wherein the number 
of each compound corresponds to the Example number. Also, 
comparison was made with cyproheptadine hydrochloride (CAS 
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Registry No.: 969-33-5) and cyclobenzapr ine hydrochloride ( CAS 
Registry No.: 6202-23-9) which were employed as positive 
controls having anti - serotonin effects. 
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Table 1 



Ex . no . 


5HTla 
(nM) 


5HT2 
(nM) 


Ex . no . 


5HTla 
(nM) 


5HT2 
(nM) 


1 


623 . 


94 


>200 




28 


46 


90 


8 .10 


3 


28 . 


70 


17 


40 


29 






36.50 


4 


6 . 


00 


24 


90 


30 


21 


90 


15.70 


5 


10 . 


10 


8 


10 


31 


20 


80 


4 .10 


6 


4 . 


50 


17 


40 


32 


30 


20 


30.20 


7 


34 . 


30 


12 


80 


33 


5 


70 


24.30 


8 


13 . 


50 


26 


90 


34 


1 


90 


9 . 10 


9 


3 . 


00 


11 


60 


35 


16 


60 


37. 60 


10 


8 . 


10 


6 


00 


36 


4 


50 


14.90 


11 


5 . 


70 


27 


90 


37 


4 


60 


14 .80 


12 


8 . 


50 


16 


30 


38 


15 


00 


21.80 


13 


24 . 


20 


>200 




39 


1 


60 


8 .90 


15 


28 . 


60 


28 


60 


40 


43 


66 


>200 


16 


109 . 


32 


13 


85 


41 


19 


81 


5 . 03 


17 


19 . 


01 


16 


36 


42 


35 


80 


5.70 


18 


0 . 


13 


0 


12 


43 


4 


20 


37.90 


19 


8 . 


80 


7 


00 


44 


4 


00 


43.70 


20 


15. 


20 


0 


.22 


45 


15 


20 


6.40 


21 


1. 


90 


42 


.70 


46 


1 


10 


4.20 


22 


24. 


00 


12 


.20 


47 


206 


20 


92.30 


23 


7 . 


40 


14 


.60 


48 


15 


30 


35 .00 


24 


26. 


50 


174 


.20 


49 


54 


50 


29.90 


25 


8 . 


30 


13 


.10 


50 


31 


20 


52 .20 


26 


2 . 


90 


19 


.50 


52 


2 


50 


5 . 60 


27 


>200 




28 


. 80 


53 


21 


50 


2.10 
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Table 2 



Ex no 


5HTla 
(nM) 


5HT2 
(nM) 


Ex . no . 


5HTla 
(nM) 


5HT2 
(nM) 


54 


7 . 


10 


10 


30 


81 


44 


30 


119.0 0 


55 


41 . 


90 


17 


80 


82 


71 


20 


5.30 


56 


20 . 


70 


1 


7 0 


84 


>200 




133 .70 


57 


14 . 


60 


1 


10 


85 


169 


60 


56.20 


58 


26 . 


20 


34 


80 


99 






8.70 


59 


12 . 


00 


28 


90 


102 


2 


70 


28.40 


60 


60. 


80 


>200 




103 


3 


90 


15.80 


61 


5 . 


00 


12 


50 


104 


2 


40 


6". 00 


62 


6. 


20 


7 


40 


105 


>200 




17 . 40 


63 


3 . 


20 


1 


20 


106 


0 


70 


6.40 


64 


14 . 


80 


14 


20 


107 


7 


70 


1.70 


65 


8 . 


80 


4 


80 


108 


172 


30 


2.20 


66 


50 . 


90 


85 


00 


110 


23 


30 


16.00 


67 


262 . 


50 


27 


10 


111 


5 


50 


. 74.20 


68 


47 . 


20 


39 


50 


112 


3 


20 


165 .20 


69 


9 . 


70 


29 


90 


113 


13 


70 


>200 


70 


41. 


90 


27 


.60 


114 


5 


80 


23.20 


71 


25 . 


40 


28 


.20 


116 


0 


50 


14 .30 


72 


25 . 


90 


21 


.10 


117 


0 


60 


10.70 


73 


34 . 


90 


7 


.20 


118 


0 


70 


10.40 


75 


3 . 


60 


30 


.30 


119 


0 


.20 


45.50 


76 


43 . 


20 


>200 




120 


1 


.00 


11.20 


77 


44 . 


50 


13 


.70 


121 


0 


.50 


22 . 80 


78 


2 . 


40 


29 


.60 


122 


0 


.20 


15.20 


79 


115 


40 


26 


.50 


123 


251 


. 10 


2 .70 
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Table 3 





5HTla 


5HT2 


Ex . no . 


5HTla 


5HT2 


Ex. no. 


(nM) 


(nM) 


(nM) 


(nM) 


124 


1 . 


10 


45 


.80 


152 


16 


.40 


0 


. 27 


125 


0 . 


10 


4 


.76 


153 


15 


48 


4 


. 24 


126 


1 . 


23 


129 


.30 


154 


6 


52 


0 


.0006 


127 


0 . 


21 


5 


.08 


155 


14 


83 


1 


.33 


128 


0 . 


34 


4 


.70 


156 


7 


80 


2 


.60 


129 


0 . 


95 


0 


.65 


157 


4 


11 


0 


.18 


1>0 


0 . 


49 


9 


.12 


158 


8 


18 


0 


. 16 


131 


0 . 


17 


15 


.21 


159 


5 


58 


0 


77 6 


132 


2 . 


08 


14 


.27 


160 


3 


86 


8 


.00 


133 


3 . 


70 


0 


. 05 


161 


3 


23 


0 


.43 


136 


3 . 


40 


6 


.20 


162 


0 


98 


27 


.08 


137 


0 . 


65 


6 


.68 


163 


2 


41 


7 


.75 


138 


1 . 


98 


5 


.93 


164 


0 


54 


34 


. 06 


139 


2 . 


31 


8 


.80 


165 


5 


50 


1 


.22 


140 


6 . 


23 


35 


. 07 


166 


0 


79 


17 


. 07 


141 


3 . 


03 


342 


.74 


167 


6 


49 


18 


.43 


143 


1 . 


86 


3 


.36 


168 


3 


84 


4 


. 06 


144 


1. 


49 


3 


.38 


169 


16 


39 


13 


.78 


145 


8. 


07 


48 


.77 


170 


47 


45 


16 


.26 


146 


163 . 


97 


>200 




171 


0 


39 


178 


.00 


147 


1. 


31 


0 


.77 


172 


0 


12 


52 


.43 


148 


9 . 


58 


0 


.25 


173 


0 


06 


70 


. 07 


149 


7 . 


44 


0 


.50 


174 


0 


24 


1 


. 85 


150 


13 . 


00 


0 


.16 


175 


1 


49 


0 


.35 


151 


8 . 


84 


0 


. 57 


176 


1 


67 


0 


. 05 
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Table 4 



Ex . no . 


5HTla 
(nM) 


5HT2 
(nM) 


Ex . no . 


5HTla 
(nM) 


5HT2 
(nM) 


177 


0 . 


25 


0 


92 


2 04 


1 


.06 


4.49 


178 


10 . 


17 


2 


53 


2 05 


2 


.76 


0.12 


179 


0 . 


17 


0 


41 


2 06 


1 


.49 


2 . 17 


181 


1029 . 


00 


9 


62 


2 07 


0 


.81 


2.69 


182 


4 . 


28 


2 


91 


208 


2 


.33 


1 . 05 


183 


1 . 


18 


3 


86 


2 09 


6 


.98 


4.72 


184 


15 . 


13 


3 


06 


210 


2 


.50 


4.93 


185 


14 . 


58 


4 


73 


211 


0 


.53 


1.21 


186 


14 . 


55 


3 


32 


212 


0 


. 82 


0.36 


187 


65 . 


03 


5 


01 


213 


1 


.03 


0 . 18 


189 


7 . 


72 


2 


02 


214 


3 


. 50 


0.90 


190 


0 . 


49 


0 


33 


215 


126 


.40 


1 . 00 


191 


29. 


06 


0 


32 


216 


4 


.70 


42 .90 


192 


1 . 


02 


2 


90 


218 


4 


.50 


11 . 70 


193 


6. 


92 


2 


88 


219 


19 


. 60 


30.90 


194 


4 . 


59 


>200 




221 


1 


.90 


2 .40 


195 


5 . 


73 


1 


15 


222 


0 


. 04 


18.10 


196 


1. 


67 


1 


17 


224 


3 


.09 


5 . 11 


197 


10 . 


40 


1 


27 


225 


5 


. 74 


7 . 61 


198 


13 . 


70 


2 


21 


228 


0 


.34 


>200 


199 


1 . 


98 


1 


.19 


229 


2 


.50 


>200 


200 


4 . 


84 


233 


.98 


230 


13 


.30 


>200 


201 


7 . 


05 


>200 




232 


37 


.65 


48.19 


202 


2 . 


57 


5 


. 13 


233 


0 


.60 


>200 


203 


0 . 


55 


4 


.61 


234 


1 


. 10 


3.30 
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Table 5 



Ex . no . 


5HTla 


5HT2 


Ex . no . 


5HTla 


5HT2 


(nM) 


(nM) 


(nM) 


(nM) 


235 


0.20 


14.60 


2 62 


1.50 


2 . 10 


23 6 


2 9.20 


10.60 


2 6 3 


0.46 


> 2 0 0 


237 


3 0.40 


>200 


2 64 


11.30 


13 8 .90 


238 


8 6.60 


>2 0 0 


265 


2 5.20 


34.20 


240 


>200 


27.60 


2 6 6 


31.60 


22.60 


241 


360.00 


1658 . 30 


277 


22.80 


3.90 


24-2 


>200 


2.30 


27 8 


>200 


3.90 


243 


>200 


53.00 


279 


0.22 


9 0.40 


244 


>200 


2.50 


281 


35 . 19 


11.20 


245 


>200 


11.20 


2 82 


5 8.70 


150.00 


246 


>200 


60.00 


283 


39.50 


40.90 


247 


>200 


52.90 


284 


4.50 


4.70 


248 


2 . 90 


6 .80 


285 


0 .44 


1 .39 


249 


2.10 


20.20 


286 


3.74 


3.12 


250 


1 .60 


18.80 


287 


0 . 10 


>2 00 


251 


58 . 50 


>200 


288 


0 . 2 


0 . 1 


254 


>200 


17 6 . 80 


291 


6.9 


100.6 


255 


>200 


15.70 


292 


92 . 0 


58 . 8 


256 


0.40 


12.10 


A 


25 


29 


257 


2 . 80 


0 . 61 


B 


29 . 5 


1.68 


258 


35.20 


4 . 80 


C 


72.5 


0.4 


259 


0 .60 


5 . 90 


A: Cyclobenzaprine 




260 


1.30 


12 .90 


B: Cyproheptadine 




261 


1.50 


5.30 


C: Co. No. 5 given 


in WQ96/ 
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Table 5 (continuation) 



Ex. no. 


5HT1a (nM) 


5HT2 (nM) 


Ex. no. 


5HT1 a (nM) 


5HT2 (nM) 


294 


1. 05 


2. 86 


318 


1. 49 


8. 3 


295 


0. 85 


3. 64 


319 


0. 56 


24. 5 


296 


0. 32 


2. 73 


320 


0. 55 


44 


297 


0. 98 


4. 17 


321 


0. 14 


>20 


298 


1. 86 


21. 3 


322 


0. 08 


30. 36 


299 


0. 11 


2. 54 


323 


0. 14 


>20 


300 


1. 73 


3. 55 


324 


0. 1 


>20 


301 


0 8 

U- o 


21. 93 


325 


0. 65 


10. 86 


Jul. 


L- DC 


60. 48 


326 


0. 4 


>20 


OUu 


3. 6 


35. 85 


327 


1. 04 


2. 64 


304 

Out 


8. 37 


6. 26 


328 


2. 06 


>20 


OUJ 


n nfi 


3. 29 


329 


2. 06 


2. 41 




2. 82 


3. 87 


330 


0. 11 


>20 


307 


7. 02 


0. 83 


331 


0. 11 


8. 28 


308 


0. 73 


3. 84 


332 


2. 24 


16. 17 


309 


3. 85 


1. 02 


333 


1. 08 


>20 


310 


1. 34 


2. 29 


334 


0. 04 


>20 


311 


1.08 


46.39 


335 


0. 22 


>20 


312 


8. 27 


0.56 


336 


<0. 2 


>20 


313 


13. 07 


1.58 


337 


<0. 2 


>20 


314 


0. 72 


1. 1 


338 


0. 07 


>20 


315 


6. 74 


1.18 


339 


<0. 2 


>20 


316 


1.82 


1.26 








317 


0. 76 


>20 
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Table 5 (second continuation) 



Ex. no. 


5HT1 a (nM) 


5HT2 (nM) 


Ex. no. 


5HT1 a (nM) 


5HT2 (nM) 


04U 


3 09 
0. U£ 


9 P.A 

L. 04 


0 / u 


^ l u 


ycu 


3/11 

341 


9 fiQ 
1)0 


ft R7 
U. 0 ( 


37? 

0 1 L 


/ l u 


/LI) 


"5/19 


U. 00 


38 1 c 
00. I 0 


0 1 0 


U. LH 


1 77 


3/13 
o4o 


I- 04 


1 R/f 
1 . 04 


0 / J 


1 K.R 


3 37 
0. 0 1 


O.AA 
044 


1 7ft 


1 R4 
l . 04 


0 1 0 


n qi 

U. 3 1 


9 1 


3 A C 

040 


/( CO 


fl 9Q 

u. cy 


378 
0 / 0 


14 9 
I 4. L 


1 RA 
1 . 04 


0 AC 
040 


i o. 4b 


I. 4b 


37Q 

o / a 


a. oo 


1 9G 
l. £0 


4 0/17 

347 


0 0 A 

L LA 


U. 00 


OoU 


9 P.7 
L. 0/ 


I. 00 


o a n 


n oo 
U. LL 


P. 19 


381 
00 I 


1 37 
I. Of 


9 09 - 


00U 


1 no 


11 A A 
I I. 44 


389 


7 CQ 

/. oa 


3 31 
0. 0 I 


OOl 


n 07 


\0 fl 


383 
000 


C 3/f 
0. 04 


1 81 
I. 0 I 


oco 

oo^ 


1 FT 0 

l. 58 


n 7c 
U. (0 


oo4 


U. lo 


n 9k 

U. CO 


oco 
000 


n 70 
U. /8 


1 0 C7 
I £. 0/ 


38C 
ooO 


9 /1 1 
L. 4 I 


n 07 
u. a/ 


354 


1. 22 


4. 79 


0 o c 
000 


r oo 
0. oo 


\o n 


OEC 

odd 


n o c 
U. 0 0 


R 87 
0. 07 


387 
00/ 


P.3 £ 
00. 0 


^9o 


OCC 

000 


1 CO 

l. 0^ 


\o n 


0 0 0 
000 


o oc 
£. £0 




3C7 
00* 


n oo 
U. oo 


1 3 
I. 0 


380 
003 


n c.3 

U. Oo 


1 K /IK 
1 0. 40 


oco 
000 


A 70 

0. 73 


14. Uii 


onn 


n nn 

u. yy 


1 1 rc 
I 1. 00 


ocn 

ooa 


n 7-t 
U. II 


7 on 


301 

oy i 


1 79 
I. t L 


R 83 
0. 00 


ocn 
OOU 


/lb. o 


von 


0.09 
OiiC 


u. 00 


38 1 n. 
oo. to 


3R1 


n 07 
1). it 




303 


U. oD 


9 K/1 


3C9 


n /)c 
1). 40 


3 KA 
6. 34 


30/1 
034 


1 18 
I. I o 


n Ofi 

u. ao 


3fi3 
OOO 


1 P. 
I. 0 


3 30 


3Q7 

oa ( 


1 98 

I . LO 


9 97 

L. LI 


364 


1. 73 


4. 23 








365 


0. 42 


3. 11 








366 


0. 48 


2. 05 








367 


1. 63 


1. 76 








368 


1. 63 


0. 56 








369 


2. 02 


2. 88 
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Subsequently, the abilities of typical examples of the 
compounds of the present invention to bind to the cci adrenalin 
receptor were evaluated by the test method described above . The 
following table shows the results, wherein the number of each 
compound corresponds to the Example number. 

Also, comparison was made with Co. No. 5, as a typical 
example of the known compounds with a serotonin antagonism, 
disclosed in Table 2 of W096/23784 and having the following 
chemical formula. This compound was produced in accordance 
with the method described in W096/23784 (see Referential 
Example 1 as will be given hereinbelow) . 



O 
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Table 6 



Ex. no. 


CC1 (nM) 


Ex. no. 


ai (nM) 


9 


76 . 5 


168 


72.56 


11 


147 


182 


70.07 


13 


188 


184 


188.42 


19 


55 . 5 


187 


>200 


22 


113 


189 


442 . 24 


26 


51 . 1 


197 


68 . 59 


36 


39 


204 


183 .23 


38 


244 .2 


206 


104-75 


42 


230 


216 


81.59 


65 


55 .7 


235 


77 . 8 


68 


223 .4 


236 


72 . 2 


75 


88 . 6 


248 


75.3 


77 


248 .7 


250 


263 


103 


77 . 7 


277 


354 .41 


106 


71.3 


280 


222 


121 


58 . 2 


283 


197 


125 


46.37 


285 


26.8 


133 


261.65 


291 


171 . 5 


137 


125.59 


292 


178 . 3 


147 


156 . 84 






149 


304 . 15 






151 


292 .16 


Cyclobenzaprine 




162 


222 . 63 


Cyproheptadine 


1900 


164 


638 .02 


Co. No. 5 given in 


16 . 8 


166 


193 .71 


W096/23784 
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Table 6 (continuation) 



Ex. no. 


; a 1 (nM) 


Ex. no. 


a 1 (nM) 


294 


80. 7 


321 


203 


295 


195.3 


322 


41. 3 


296 


238. 5 


323 


86. 9 


297 


226. 3 


324 


60. 9 


298 


27. 9 


325 


47 


• 300 


224. 6 


326 


167 


301 


66. 9 


327 


99 


! 302 


142. 9 


328 


140 


303 


306. 9 


329 


149 


304 


141 


330 


338 7 

O O U- 1 


i 305 


35 9 

OO- O 


331 

OO 1 


77 


306 


147. 5 


332 


65 9 


307 


51. 5 


333 


?47 1 


308 


59. 4 


334 


21? ? 


309 


122. 9 


335 


28. 4 


310 


84. 4 


336 


S3 7 

OO- I 


311 


85 


338 


21. 3 


312 


53. 3 


339 


31. 7 


313 


144 






314 


51.3 






316 


63.7 






317 


400 






318 


46. 6 






319 


42. 5 






320 


26. 1 
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Table 6 (second continuation) 



; Ex. no. 


I a 1 (nM) 


Ex. no. 


a 1 (nM) 


: o4U 


ft 

ooy. o 


00/ 


40- 0 


0 A 1 

o4l 


AT C 
0,1. 0 


0 C Q 
000 


61.0 


< 0 AO 

64c 


cb 


o c n 




0 AO 

343 


0 0 1 

do. I 


0 7fl 

o ( U 


nrr r 

^ob. b 


■ 0 A A 

j 344 


7/1 0 

/4. a 


070 

die 


one >4 
lUO. 4 


345 


1 no o 


0 7£T 


61. 4 


346 


-Mr c 

1 15. 5 


376 


>4 "7 

46. 7 


347 


44. 3 


378 


43. 7 


349 


88. 5 


379 


30. 3 


350 


123. 4 


380 


1 1 6 


351 


175 


381 


100. 7 


352 


96. 7 


382 


163. 1 


353 


144. 1 


383 


120. 1 


354 


90. 5 


385 


21. 6 


355 


39. 5 


386 


26. 2 


358 


41. 8 


387 


26. 2 


359 


75. 9 


388 


365. 8 


OOU 


enn 

bbU 


389 


A r 

45 


361 


77.4 


390 


34. 3 


362 


144 


391 


116. 2 


363 


106 


392 


25 


364 


289 


393 


37.8 


365 


61.6 


397 


27. 1 


366 


74. 6 
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Tables 1 to 6 indicate that the 1 , 4 - substituted cyclic 
amine derivatives of the present invention are useful as 
medicaments with a serotonin antagonism and have clinical 
usefulness and a high safety , in particular , those for treating , 
ameliorating and preventing spastic paralysis or central muscle 
relaxants for ameliorating myotonia. 

Moreover, the compounds of the present invention are 
superior in safety to the Co . No . 5 disclosed in W09 6/2 3 7 8-4 which 
is a typical example of the known compounds, since the compounds 
in the present invention have low abilities to bond to the ai 
adrenalin receptor and scarcely affect blood pressure. 
(2) Morphine induced Straub's tail phenomenon in mice 

By using mice, typical examples of the compounds of the 
present invention were evaluated in the effect of relaxing 
rigidity in accordance with the method reported in Drug Dev. 
Res., 11:53-57, 1987. 

In this test, use was made of male ddY mice aged 4 to 5 
weeks (SLC, Shizuoka) which were divided into groups each 
comprising 8 animals . Also, use was made, as positive controls , 
of cyproheptadine hydrochloride, cylcoberizaprine 
hydrochloride, tizanidine hydrochloride (CAS Registry No.: 
51322-75-9) and baclofen (CAS Registry No . : 1134-47-0). The 
test compounds and the positive controls were each dissolved 
in a 5% glucose solution for injection or suspended in a 0.5% 
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methylcellulose solution. Morphine hydrochloride was 
dissolved in physiological saline for injection. 

The test compounds of the given concentrations were 
administered per os (p.o.) or in traper i toneal ly (i.p.) to the 
mice, while the media were orally administered to the control 
group . After 15 min of the administration of the test compounds , 
12.5 mg/kg of morphine hydrochloride was subcutaneously 
injected into the animals. After 15, 30 and 45 min of the 
administration of morphine hydrochloride, the hyper-muscle 
tone in the tail was observed and those showing hyper-muscle 
tone were judged as positive in Straub's tail reaction. 

The rate of those showing Straub's tail reaction in each 
test group was compared with that of the control group at each 
observation point and analyzed by the X square calibration 
method to thereby determine the statistically significant (p 
< 0.05) minimal effective dose. 

Now, the results of the evaluation will be shown. 
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Table 7 



Ex . 
no . 


i .p. 
(mg/kg) 


p.o. 
(mg/kg) 


Ex. no. 


i .p. 

(mg/kg) 


p.o. 
(mg/kg) 


9 


1 0 




lob 




i n 
x u 


22 




> 10 


1 o o 




x u 


3 4 


^=10 


3 0 


1B4 






3 6 


1 




18 6 




1 0 


42 


^10 


10 


18 9 




1 o 
1 U 


65 




3 0 


19 7 




x u 


10 3-- 


^10 


>30 


2 04 


3 


3 


106 


10 


>30 


206 




1l0 


121 




10 


2 3 5 




^ x u 


125 


1 


3 


z4o 


= 1U 


-J u 


133 


0 . 3 


2s0 . 3 


2 5 0 


X u 


O U 


137 




1 


2 7 7 


N J. 


J u 


147 


^0.3 


^3 


285 


1 


1 


149 


1 


^3 


Cyclobenzaprine 


10 




151 




3 


Cyproheptadine 


3 




162 


1 


>10 


Tizanidine 


1 


1 


166 


3 


3 


Baclofen 


3 


10 



As Table 7 clearly shows, the compounds of the present 
invention have excellent effects of relaxing rigidity in vivo. 

To further illustrate the present invention in greater 
detail, the following Production Examples and Examples will be 
given. However, it is needless to say that the present 
invention is not restricted thereto. 

[Production Example] 
PmrliirtioTi Example 1: Synthesis of 4 - f 1 uorophene thy] hromi rift 
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Triphenylphosphine (222 g) and N - bromosuccinimide (151 
g) were added to a solution of 4 - f luorophene thyl alcohol (100 
g) in methylene chloride (1 1) under ice cooing, followed by 
stirring for 1 hr. After concentrating the resultant solution 
under reduced pressure, the precipitated crystals were filtered 
off and the filtrate was concentrated to give the title compound 
(133 g) as a colorless oil (yield: 92%) . 
"H-NMR (400 MHz, CDC1 3 ) : 

5{ppm) 3.14 (2H, t, J=8Hz) , 3.54(2H ( t, J=8Hz), 6.98- 
7.03(2H, m) , 7 . 15 - 7 . 18 (2H, m) . 

Product" i OH Example 2: Synthesis of 1 -h-romo - ^ - (A - 
f TiinrnphPTiyl ) -propane 




Thionyl chloride (6.8 ml) was added dropwise into ethanol 
(20 ml) under ice cooling, followed by stirring for 15 min . Then 
3 - (4 - fluorophenyl) propionic acid (2.853 g) was added to the 
resultant solution, which was stirred at room temperature for 
11 hr and concentrated under reduced pressure. The residue was 
diluted with ethyl acetate (500 ml) , washed with a saturated 
aqueous solution of sodium bicarbonate and brine (a saturated 
aqueous solution of sodium chloride) , dried over anhydrous 
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sodium sulfate, and then concentrated under reduced pressure 
to give a colorless oil (3.456 g) . The product was dissolved 
in tetrahydrof uran (90 ml) and lithium aluminum hydride (0.863 
g) was added to the solution under ice cooling. After stirring 
the mixture for 1 hr, water (0.9 ml), a 5 N aqueous solution 
of sodium hydroxide (0.9 ml) and further water (2.7 ml) were 
added thereto. The resulting precipitate was filtered off and 
the filtrate was concentrated under reduced pressure £o give 
a pale yellow oil (2 . 577 g) . This oil was treated as in Example 
1 to give the title compound (2.354 g) as a yellow oil (yield: 
63 . 6%) . 

'H-NMR (4 0 0 MHz, CDC1 3 ) : 

5(ppm) 2.14(2H, tt, J-6.6, 7.0Hz), 2.76(2H, t, J=7.0Hz), 
3.38(2H, t, J=6.6Hz), 6.98(2H, t, J=8.8Hz), 7.16(2H, m) . 
Production Ryampl p 3; Synthesis of 1 -hromo - 4 - (£- 
f 1 linrnphenyl ) -butane 

(3 -1 ) 3 - (4 -F1 uorophenyl ) propyl - 1 f 1 - di ra rhnyyl i r- ari A 



Sodium (0.7 g) was dissolved in ethanol (17.5 ml) and 
diethyl malonate (9.1 ml) and 4 - f luorophene thyl bromide (4.1 
g) were added thereto. Then the resultant mixture was heated 
under reflux for 2.5 hr and allowed to cool. Next, it was 
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diluted with ethyl acetate (500 ml) , washed with brine, dried 
over anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was dissolved in ethanol (10 ml) followed 
by the addition of potassium hydroxide (10.2 g) dissolved in 
water (10 ml) thereto. The resultant mixture was stirred at 
80°C for 3 hr . After allowing to cool, it was acidified with 
hydrochloric acid, diethyl ether was added thereto. The 
organic layer was separated and washed with brine, dried over 
anhydrous magnesium sulfate. It was then concentrated under 
reduced pressure to give the title compound (6.938 g) as a pale 
yellow oil . 

1 H - NMR (400 MHz, CDC1 3 ) : 

5{ppm) 2.25(2H, dt, J=7.6Hz), 2.70(2H, t, J=7.6Hz), 
3.42UH, t, J = 7.6Hz), S.97(2H, t, J=8.8Hz), 7.12 (2H, m) . 
(3-2) 4- (4-Flnorophenyl )hutyric acid 



The above 3 - (4 - f luorophenyl ) propyl - 1 , 1 - dicarboxylic 
acid (6.938 g) was stirred at 180°C for 40 min to give the title 
compound (4.877 g) as a brown oil. 
"fi-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.94(2H, m) , 2.37(2H, t, J=7.6Hz), 2.65(2H, t, 
J=7.6Hz), 6.97{2H, t, J=8.8Hz), 7.15(2H, m) . 
(3-3) Ethyl 4 - (4 - f 1 uornphenyl ) huty r fl f. fi 
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Under ice cooling, thionyl chloride (6.8 ml) was dropped 
into ethanol (20 ml) and the resultant solution was stirred at 
room temperature for 11 hr and concentrated under reduced 
pressure. Next, it was diluted with ethyl acetate (500 ml), 
washed with a saturated aqueous solution of sodium bicarbonate 
and brine, dried over anhydrous sodium sulfate and concentrated 
under reduced pressure to give the title compound (7.178 g) as 
a brown oil. 
1 H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.34(3H, dt, J=2.0, 7.0Hz), 1.93(2H, m) , 2.31(2H, 
dt, J=0, 7.2Hz), 2.63(2H, t, J=7.2Hz), 4.12 (2H, dq, J=2.0, 
7.0Hz), 6.97(2H, t, J=8.8Hz), 7.13(2H, m) . 
(3-4) 4- (A -F1 iiorophpnyl )bntan-l -ol 




The above ethyl 4 - (4 - f luorophenyl) butyrate (7.178 g) was 
dissolved in tetrahydrof uran (120 ml) and then aluminum lithium 
hydride (1.55 g) was added thereto under ice cooling followed 
by stirring for 1 hr . After adding water (1.5 ml) , 5 N aqueous 
solution of sodium hydroxide (1.5 ml) and further water (4.5 
ml) , the resulting precipitate was filtered off and the filtrate 
was concentrated under reduced pressure to give the title 
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compound (3.890 g) as a brown oil. 
'H-NMR (400 MHz, CDCI3) : 

5(ppm) 1.58-1.71 (4H, m) , 2.61(2H, t , J=7.0Hz), 3.66(2H, 
dt, J=2.8, 6.4Hz), 6.96(2H, t, J=8.8Hz), 7.13(2H, m) . 
(3-5) 1 -Brnmn- A - (A - f 1 norophpnyl ) butane 



The above 4 - (4 - f luorophenyl ) butan- 1 - ol (7.178 g>- was 
treated as in the above Production Example 1 to give the title 
compound (4.250 g) as a yellow oil (yield: 91.9%) . 
'H-NMR (400 MHz, CDCI3) : 

5(ppm) 1.75(2H, m) , 1.88(2H, m) , 2.62(2H, t, J=7.6Hz), 
3.42{2H, t, J=7.0Hz), 6.97(2H, t, J=8.8Hz), 7.13(2H, m) . 
Production Ryampl r 4 Synthpsis of 4 -bromoph en ethyl — hromi de 



4 -Bromophenethyl alcohol (1.3 ml) was treated as in 
Production Example 1 to give the title compound (2.345 g) as 
a pale yellow oil (yield: 88.8%). 
*H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 3 .12 (2H, t, J = 7 .4Hz) , 3 .54 (2H, t, J=7 .4Hz) , 7 . 09 (2H, 
d, J=8.4Hz), 7.45(2H, d, J=8.4Hz). 

Production Rxamplp 5 Synthesis nf 3 - nhl orophenethyl br omide 
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Br 




3 -Chlorophenethyl alcohol {1.0 ml) was treated as in 
Production Example 1 to give the title compound (1.417 g) as 
a pale yellow oil (yield: 64.6%) . 
X H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 3.14 (2H, t, J=8.6Hz) , 3.56 (2H, t, J=8.6Hz) , 7.11 (1H, 
m) , 7.2K1H, s) , 7.45(2H, m) . 

Production Example 6 Synthesis of 4 - chl orophenethvl bromide 



4 -Chlorophenethyl alcohol (5 ml) was treated as in 
Production Example 1 to give the title compound (2.639 g) as 
a pale yellow oil (yield: 32.6%). 
(no NMR) 

Production Kxampl e 7 Synthps is of 4 -methoxyphenethyl bromide 



4-Methoxyphenethyl alcohol (0.61 g) was treated as in 
Production Example 1 to give the title compound (0.838 g) as 
a pale yellow oil (yield: 97.4%). 
'H-NMR (400 MHz, CDCI3) : 

5(ppm) 3 .10 (2H, t, J = 7 . 6Hz) , 3 .53 (2H, t, J = 7 .6Hz) , 3 .80 (3H, 
s) , 6.86(2H, d, J=8.2Hz), 7.13(2H, d, J=8.2Hz). 





OMe 
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Product-ion Example 8 Synthe s is of 4 - ( 2 - bromnetliyl ) be . u zyl 



(2 -Bromoethyl) benzaldehyde (1.178 g) was dissolved in 
ethanol (20 ml). After adding sodium borohydride (0.189 g) , 
the resultant mixture was stirred at room temperature for 1 hr . 
Then it was diluted with ethyl acetate (200 ml) , washed with 
brine, dried over anhydrous sodium sulfate and concentrated 
under reduced pressure. The residue was purified by silica gel 
column chromatography (hexane/e thyl acetate system) to give the 
title compound (0.439 g) as a pale yellow oil (yield: 40.1%) . 
*H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2.02(1H, br-s), 3.16(2H, t, J=7.6Hz), 3.56(2H, t, 
J=7.6Hz), 7.20(2H, d, J=8.4Hz), 7.31(2H, d, J=8.4Hz). 
p-rodnct-.-i on Rvampi s 9 Synthesi s of 4 - ( 2 - hromoethyl ) -, 

hf>nga 1 rjp>hydf* 



(2 -Bromoethyl) benzene (2.72 ml) was dissolved in 
methylene chloride (20 ml). Subsequently, a 1 . 0 M solution (40 
ml) of titanium tetrachloride in methylene chloride and 
dichloromethyl methyl ether (2.72 ml) were successively added 
dropwise thereinto while maintaining the reaction temperature 



al cohol 
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at -10°C or below. After stirring at room temperature for 6 
hr, the reaction solution was poured into ice, extracted with 
ethyl acetate, washed successively with a saturated aqueous 
solution of sodium chloride, a saturated aqueous solution of 
sodium bicarbonate and a saturated aqueous solution of sodium 
chloride again, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure to give the title compound 
(5.408 g) as a brown oil. - 
'H-NMR (400 MHz, CDC1 3 ): 

8(ppm) 3.26(2H, t, J=7.2Hz), 3.61(2H, t, J=7.2Hz), 7.40(2H, 
d, J=8.4Hz), 7.86(2H, d, J=8.4Hz), 10.01(1H, s). 
Production Example 10 Synthesis of 4- ( 2-h-romoethyl) - 
benzaldoxime 



The above 4- ( 2-bromoethyl)benzaldehyde (2.72 g) was 
dissolved in ethanol (80 ml). After adding water (20 ml), 
hydroxylamine hydrochloride (1.53 g) and sodium acetate 
trihydrate (2.99 g) , the resultant mixture was heated under 
reflux for 30 min. Then it was allowed to cool and the reaction 
mixture was partitioned between water and ethyl acetate (500 
ml ) . The organic layer was washed with brine , dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure to give the title compound (5.408 g) as a brown oil. 




NOH 
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'H-NMR (400 MHz , CDClj) : 

5(ppm) 3.18(2H, t, J=7.4Hz) , 3.57(2H, t, J=7.4Hz), 7.24(2H, 
d, J=8.0Hz), 7.52{2H ( d, J=8.0Hz), 8.13(1H, s) . 
Producti on,..FIxam p1 e 11 Synthesis nf 4 - cyfinophenethyl bromide. 




4- (2-Bromoethyl) benzaldoxime (1.0 g) was treated as in 
Example 20 to give the title compound (0.977 g) as a brown oil. 
'H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 3 .23 (2H, t, J=7 .2Hz) , 3 .59 (2H, t, J=7 . 2Hz) , 7 .34 (2H, 
d, J=7.4Hz), 7.63(2H, d, J=7.4Hz). 

Prodi] c.tA on Example 12 Synthesis of 4 - carbamoyl phenethy] 

bromi de 



O 




4 -Cyanophenethyl bromide (0.997 g) was dissolved in 
sulfuric acid (20 ml) and stirred at room temperature for 15 
hr. Then it was poured into ice , diethyl ether was added thereto 
and the layers were separated. The organic layer was washed 
with a saturated aqueous solution of sodium bicarbonate and 
brine, dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The residue was purified by silica gel 



88 



column chromatography (hexane/e thyl acetate system) to give the 
title compound (0.619 g) as colorless crystals (yield: 62.0%) . 
'H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 3.23(2H, t, J=7 . 3Hz) , 3.59(2H, t, J-7 . 3Hz) , 7 . 31 (2H, 
d, J=8.4Hz), 7.78(2H, d, J=8.4Hz). 

Production E x ample 1 3 Synthesis of N-isopropyl -4- (2- 
broTnoethyl ) phenyl arpf.amidfi 

(13-1) N- Tso propyl -4 -hrnmnphpnyl acetamide - 



4 -Bromophenylacetic acid (10 g) was dissolved in 
tetrahydrofuran (200 ml) . After adding N, N- carbonyl - 
diimidazole (7.54 g) thereto, the resultant mixture was stirred 
at room temperature for 15 min. Next, isopropylamine (3.96ml) 
was further added and the resultant mixture was stirred at room 
temperature for 24 hr and then concentrated under reduced 
pressure. The residue was partitioned between ethyl acetate 
(500 ml) and a saturated aqueous solution of sodium bicarbonate , 
the organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to 
give colorless crystals (11.3 g) of the title compound (yield: 
94 . 8%) . 

'H-NMR (400 MHz , CDCI3) : 



H 
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5(ppm) 1.08(6H, d, J=6.8Hz), 3.47(2H, s), 4.06{1H, m) , 
5.17(1H, br-s) , 7.13(2H, d, J=8.8Hz), 7.47(2H, d, J=8.8Hz). 
(13-2) M- Tsnprnpyl - 4- y-inylphpnylarpfamirjp 

H 



N- Isopropyl - 4 -bromophenylacetamide (1.0 g) and 
vinyl tributyl tin (1.4 ml) were dissolved in toluene (i2 ml) . 
After adding tetrakistriphenylphosphinepalladium (0.5 g) 
thereto, the resultant mixture was heated under reflux for 4 
nr. Then it was allowed to cool and diluted with ethyl acetate. 
The resulting solid was filtered off and the filtrate was 
concentrated under reduced pressure. The obtained residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) to give colorless crystals (0.578 g) of the 
title compound (yield: 72.8%). 

l H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.08{6H, d, J=6.4Hz), 3.55(2H, s), 4.07(1H, m) , 
5 . 21 (1H, br- s) , 5 . 28 (1H, dd, J=0 . 8, 10 . 8Hz) , 5 . 76 (1H, dd, J=0 . 8 , 
17.6Hz), 6.718 (1H, dd, J-10.8, 17.6Hz), 7.21(2H, J=8.0Hz), 
7 .40 (2H, d, J=8.8Hz) . 

(13-3) N-Tsop ropyl -4 - (2 - hydroxys thyl ) phpnyl anpf-.ami de 
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N- Isopropyl - 4 - vinylphenylacetamide (0.378 g) was 
dissolved in te trahydrof uran (4.4 ml). Under ice cooling, a 
1.0 M solution (5.6 ml) of a borane/te trahydrof uran complex in 
tetrahydrof uran was added dropwise thereinto and then the 
resultant mixture was stirred for 2 hr . After adding- a 5 N 
aqueous solution (3 ml) of sodium hydroxide and a 30% aqueous 
solution (3 ml) of hydrogen peroxide, the mixture was stirred 
for 10 hr. Then ethyl acetate and water were added thereto and 
the mixture was distributed between two liquid layers. The 
organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography 
(hexane/ethyl acetate-methanol system) to give colorless 
crystals (0.134 g) of the title compound (yield: 32.6%). 
*H -NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.08(6H, dd, J=1.6, 6.8Hz), 2.87(2H, t, J=6.6Hz), 
3.51 (2H, s) , 3.87 (2H, t, J=6.6Hz) , 4.07 (1H, m) , 5.26 (1H, br-s) , 
7.19(2H, J=8.6Hz), 7.22(2H, d, J=8.6Hz). 
M 3 -A) N- Tsnpropyl -4 - (2 -bromopthyl ) phenyl aretami de 
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Br 




N - 1 sop ropy 1 - 4 - (2 -hydroxyethyl ) phenylacetamide (0.134 g) 
was treated as in production Example 1 to give colorless 
crystals (0.029 g) of the title compound (yield: 16.9%). 
'H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1 . 08 (6H, d, J-6 . 4Hz) , 3 . 16 <2H, t, J = 7 . 4Hz) , 3-. 15 (2H, 
s) , 3.57(2H, t, J=7.4Hz), 4.06(1H, m) , 5.20(1H, br-s). 7.21(4H, 
s) . 

Production Example 14. fiynrtpsis of 3 - r ? - ( t - hn 1-yl 1 ri i mpt-hyi - 
si lvloxyethoxyl phenethyl hrnmi rip 



[wherein TBDMS means ( t-butyl) dimethylsilyl . ] 

3 -Hydroxyphenethyl alcohol (1.5 g) and l-bromo-2- (t- 
butyl) dimethylsilyloxyethane (3.4 g) were treated as in Example 
35 to give a pale yellow oil. Then this product was treated 
as in the above Production Example 1 to give the title compound 
(1.996 g) as a pale yellow oil (yield: 55.4%). 
'H-NMR (400 MHz , CDCI3) : 

5(ppm) 0.1K6H, s) , 0.92(9H, s), 3.13(2H, t, J=7.6Hz), 
3.56(2H, t, J=7.6Hz), 3.97(2H, m) , 4.04(2H, m) , 6.78<3H, m) , 




O 
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7 .21 (1H, m) . 

Production Example 15 Synthesis of 1 , 7 - A i hydrnxympthyl - A - 
hrnmnhen 7:pnp 

(15-1) Dimethyl 4 - bromop h t h a 1 a t e 



Methanol (500 ml) was added to 4 -bromophthalic anhydride 
(50.25 g) . Further, chlorosul f onic acid (1 ml) was added 
thereto. The resultant mixture was heated under reflux 
overnight and then concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (39.98 
g) as a colorless oil (yield: 66.1%). 
"H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 3.90(3H, s) , 3.92(3H, s) , 7.63(1H, d, J=8.4Hz), 
7.68{1H, dd, J=2.0, 8.4Hz), 7.84(1H, d, J = 2.0Hz). 
( 1 5-2) 1 . 2 -Pi hydroxymethyl -4 -hrotnnhen^ene 



Lithium aluminum hydride (8.77 g) was suspended in 
tetrahydrof uran (400 ml) and the obtained suspension was 
stirred under ice cooling. Into the resultant suspension was 



O 




O 
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added dropwise a solution of dimethyl 4 -bromophthalate (39.98 
g) in tetrahydrof uran (100 ml) . After stirring for additional 
3 0 min, water (8. 8 ml), a5N aqueous solution of sodium hydroxide 
(8.8 ml) and further water (26.4 ml) were successively added 
thereto. The resultant mixture was diluted with ethyl acetate 
and the insoluble matter was filtered off followed by 
concentration under reduced pressure. The residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) to give the title compound (13.7 g) as a 
colorless powder (yield: 43.1%). 
X H - NMR (400 MHz , CDCIJ : 

S(ppm) 3.18(1H, br-t), 3.27(1H, br-t), 4 . 63 - 4 . 65 (2H, m) , 
7.20(1H, d, J=8.0Hz), 7.43(1H, dd, J=2.0, 8.0Hz), 7.49(1H, d, 
J=2 . 0Hz) . 

Production Example 16 Rynt-.hssis of 3 , 4 - cH [ { i- - 
hn tyl ) d i mpthyl - s i 1 yl nxympthyl ] phpn ethyl hrnm i dp 
(16-1^ 3,4-TH f (t-hntyl ) dimethyl si lyl nxymethyl ] phertfft-hyl 
al cohol 



1 , 2 -Dihydroxymethyl - 4 - bromobenzene (3.110 g) was treated 
as reported in J . Am. Chem. Soc, 6190 (1972) . to give a colorless 
oil (6.000 g) . This product was dissolved in tetrahydrof uran 
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(56 ml) and a solution (4.2 ml) of n-butylli thium in n-hexane 
and ethylene oxide (1.36 ml) were successively added thereto 
in a nitrogen atmosphere at -78°C followed by stirring for 3 
hr . After adding water and diethyl ether to separate the layers , 
the organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography 

(hexane/ethyl acetate system) to give the title compound- (2 . 214 
g) as a colorless oil (yield: 37.6%). 
1 H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 0.1M6H, s) , 0.95(9H, s), 2.87(2H, t, J=6.4Hz), 
3.85(2H, q, J=6.4Hz), 4.72(2H, s), 4.74(2H, s) , 7.11(1H, dd, 
J-1.6, 7.6Hz), 7.29(1H, d, J=1.6Hz), 7.36(1H, d, J=7.6Hz). 

(16-21 3,4-ni [ (t-bntyl ) dimpt-hyl sj i y T oyympt.hyl 1 phenethyl 

bromide 



Pyridine (0.16 ml) was added to 3 , 4 - dihydroxymethyl - 
phenethyl alcohol (0.41 g) and the resultant mixture was treated 
as in the above Production Example 1 to give the title compound 
(0.421 g) as a colorless oil (yield: 88.9%). 
"H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 0.1K6H, s) , 0.95(9H, s) , 3.16(2H, t, J = 7.8Hz), 
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3.56(2H, t, J=7.8Hz), 4.71(2H, s), 4.74(2H, s), 7.10(1H, dd, 
J=1.6, 7.6Hz), 7.27(1H ( d, J=1.6Hz), 7.36(1H, d, J=7.6Hz). 
Prndnrfinn Examplp 17 SynMiPsi s of 3 - f t - bn fyl! - 
dimpfhyl si 1 yl nxympfhyl Ipbpnpf.hyl hromi rip 

(1 7 - 1 ) 3 - ( t- -Rnt-yl ) dimethyl silyl oxympthyl bf^n^yl alrnhnl 



1 , 3 -Benzenedimethanol (10 g) was dissolved in — 
tetrahydrof uran (210 ml) . Under ice cooling, sodium hydride 
(1.16 g) was added thereto. Next, ( t -butyl) dimethyl - 
chlorosilane (4.36 g) dissolved in tetrahydrof uran (40ml) was 
added dropwise thereinto and the resultant mixture was stirred 
at room temperature for 3 hr . After adding water, the resultant 
mixture was concentrated under reduced pressure. After adding 
ethyl acetate (200 ml) to the residue, the organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (hexane/e thyl acetate 
system) to give the title compound (2.108 g) as a colorless oil 
(yield: 29.1%) . 
'H-NMR (40 0 MHz, CDC1 3 ) : 

5(ppm) 0.10(6H, s) , 0.95(9H, s) , 1.57(1H, br-s), 4.70(2H, 
s) , 4.75(2H, s) , 7.23 -7.35 (4H, m) . 

( 17 - 2 ) 3 - (t-.-Rnt.y1 ) rii methyl si 1 yl oxymethyl hpn v.a 1 riehyrip 
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OHC 




TBDMS 



Dimethyl sulfoxide (1.43 ml) was dissolved in methylene 
chloride (31 ml). In a nitrogen atmosphere, oxalyl chloride 

( 0 . 88 ml) was added dropwise thereinto at - 7 8°C and the resultant 
mixture was stirred for 30 min. After successively adding 
thereto 3 - ( t-butyl) dimethylsilyloxymethylbenzyl alcohol 

(2.108 g) dissolved in methylene chloride (10 ml) and 
diisopropylethylamine (4.4 ml), the obtained mixture was 
stirred at room temperature for 1 hr. Then the reaction 
solution was concentrated under reduced pressure and purified 
by silica gel column chromatography (hexane/ethyl acetate 
system) to give the title compound (2.132 g) as a colorless oil 

(yield: 100%) . 
X H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 0.12(6H, s) , 0.95(9H, s) , 4.81(2H, s) , 7.50(1H, t, 
J=7.6Hz), 7.6K1H, d, J=7.6Hz), 7.77(1H, d, J=7.6Hz), 7.83(1H, 
s) , 10.02 (1H, s) . 

(17-3) 3 - (t-Butyl) dimethylsilyloxymethylstyrene 



Methyl triphenylphosphonium bromide (3.16 g) was 
suspended in tetrahydrof uran (30 ml) . Under ice cooling, 
potassium t-butoxide (0.99 g) was added thereto and the 
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resultant mixture was stirred at room temperature for 10 min. 
Then it was ice cooled again followed by the addition of 3- 
(t-butyl) dimethyl silyloxybenzaldehyde (2.132 g) dissolved in 
tetrahydrof uran (0.88 ml) . The resultant mixture was stirred 
at room temperature for 5 hr. After adding water and ethyl 
acetate, the layers were separated and the organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (hexane/ethyl acetate 
system) to give the title compound (1.930 g) as a yellow oil 
(yield: 93.0%) . 
1 H - NMR (400 MHz , CDC1 3 ) : 

5(ppm) 0.10(6H, s) , 0.95(9H, s), 4.74(2H, s), 5.24(1H, dd, 
J-1.2, 11.2Hz), 5.75(1H, dd, J-1.2, 17.6Hz), 6.72(1H, dd, 
tf-11.2. 17.6Hz), 7.21(1H, m) , 7.29{2H, m) , 7.38(1H, s). 
. (17-4) 3 - (f.-Butyl ) dimethyl si 1 yl nyyinphhylphPTiPt-hyl al rnhnl 



By using a 0.5 M solution of ( 9 -boranebicyclo - 
[3.3.1]nonaoe) in tetrahydrof uran , 3 -( t -butyl ) dimethyl - 
silyloxymethylstyrene (0.5 g) was treated as reported in J. Am. 
Chem. Soc, 7765 (1974). to give the title compound (0.494 g) 
as a colorless oil (yield: 92.2%). 
'H-NMR (400 MHz , CDC1 3 ) : 
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5(ppm) 0.110(6H, s) , 0.95(9H, s), 2.88(2H, t, J=6.4Hz), 
3.87(2H, q, J=6.4Hz), 4.73(2H, s), 7 . Q9 - 7 . 3 4 ( 4H , m) . 
(17-5) 3 - f t - Butyl ) rH mpthyl si 1 yl nxympfhyl phpnpfhyl hrnmi Hp 



3- (t-Butyl) dimethylsilyloxymethylphenethyl alcohol 
(0.494 g) was treated as in the above Production Example 1 to 
give the title compound (0.390 g) as a colorless oil ^yield: 
63 .7%) . 

Production Ryampl p 18 Synthesis of 4 - f 7 - 1 1 - bn tyl ) - 
di methyl si 1 yl nvy pthyl ] pTipnpthyl hrnmi rlp> 

(1 8 -1 ) — Dimethyl 1 , 4 -phenylenediace t a t . fi 



Under ice cooling, thionyl chloride (6.6 ml) was added 
dropwise into methanol (2 6 ml) and the resultant mixture was 
stirred for 15 min. Next, 1 , 4 -phenyl enediacetic acid (5.0 g) 
was added thereto and the resultant mixture was stirred at room 
temperature for 35 hr and then concentrated under reduced 
pressure. Then it was diluted with ethyl acetate (500 ml), 
washed with a saturated aqueous solution of sodium bicarbonate 
and brine, dried over anhydrous sodium sulfate and concentrated 
under reduced pressure to give the title compound as colorless 
crystals . 




TBDMS 
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'H-NMR (400 MHz, CDCI3) : 

5(ppm) 3.6K4H, s) , 3.69(6H, s), 7.25(4H, d, J=6.4Hz). 
( 18- 2 ? 1 , 4 -RpTizpnpdi et.hannl 



All the dimethyl 1 , 4 - pheny lenediace ta te synthesized in 
Production Example 18-1 was dissolved in te trahydrof uran (100 
ml) . Under ice cooling, lithium aluminum hydride (2.44-g) was 
added thereto and the resultant mixture was stirred at room 
temperature for 3 hr . Then it was ice cooled and water (2.5 
ml), a 5 N aqueous solution of sodium hydroxide (2.5 ml) and 
further water (7.5 ml) were added thereto. The resulting 
precipitate was filtered off and the filtrate was concentrated 
under reduced pressure to give the title compound (4.555 g) as 
colorless crystals. 
2 H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.40(2H, t, J=6.0Hz), 2.85(4H, t, J=6.4Hz), 3.86(4H, 
q, J=6.4Hz) , 7.19 (4H, s) . 

MB-^U A - - (t-Rnt-.yl ) d imethyl si 1 yl oxypthyl ] phen^thyl alcohol 



1 , 4 - Benzenediethanol (4.555 g) was treated as in the above 
Production Example 17-1 to give the title compound (0.869 g) 
as a colorless oil (yield: 30.1%). 





TBDMS 
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'H-NMR (400 MHz , CDCI3) : 

5{ppm) -0.0K6H, s) , 0.9K9H, s), 2.80(2H, t, J = 7.2Hz), 
2.84{2H, t, J=6.4Hz), 3.79{2H, t, J=7.2Hz), 3.84<2H, q, 
J=6 . 4Hz) , 7.15 (4H, s) . 

(1 fl -41 4 - f 2 - ( t- -Bntyl ) rHmpthyl s i lyloxye thyl 1 phenethyl 
hro mi fl e 




VbDMS 



4- [2- (t-Butyl) dimethylsilyloxyethyl] phenethyl alcohol 
(0.869 g) was treated as in the above Production Example 1 to 
give the title compound (0.700 g) as a colorless oil (yield: 
65 . 8%) . 

P-rodnr-1-i on Rvampl p 19 Synthesis of 4 - ( 1 - hyd roxye thy 1 ) - 
phenethyl bromide 




4 - (2 -Bromoethyl) benzaldehyde (3.245 g) was dissolved in 
tetrahydrof uran (60 ml). Under ice cooling, a 3 M solution (4.9 
ml) of methylmagnesium bromide in diethyl ether was added 
dropwise thereinto and the resultant mixture was stirred for 
1.5 hr. After adding water and ethyl acetate, the layers were 
separated and the organic layer was washed with brine, dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was then purified by silica gel column 
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chromatography (hexane/ethyl acetate system) to give the title 
compound (2.745 g) as a brown oil (yield: 83.8%) . 
'H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.49(3H, d, J=6.4Hz), 1.81(1H, br-s), 3.16(2H, t, 
J=7.6Hz), 3.57(2H, t, J=7.6Hz), 4.89(1H, q, J=6.4Hz), 7.20(2H, 
d) , 7.33 (2H, d) . 

Produc t i o n E xample 2 0 .Synthesis of 4 -methanesul f onyl -, 

phenethy] hromlde — 

(20-1 ) 4- (2 -1-.--Rnf.y1 dimethyl si 1 oxyethyl ) -1 -hromobenzene 



A solution of 4 -bromophenethyl alcohol (10 g) , imidazole 
(4.0 g) and ( t-butyl ) dimethylsilyl chloride (9.0 g) in 
dimethyl formamide (50 ml) was stirred at room temperature for 
3 hr . Then the reaction solution was concentrated under reduced 
pressure. After adding water and ethyl acetate, the layers were 
separated and the organic layer was washed with brine and dried 
over anhydrous magnesium sulfate. After evaporating the 
solvent, the residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (13.9 g) as a colorless oil (yield: 88%). 
a H -NMR (400 MHz, CDC1 3 ) : 

5(ppm) -0.02(6H, s), 0.89(9H, s), 2.79(2H, t, J=7Hz), 
3.80(2H, t, J=7Hz) , 7.10(2H, d, J=8Hz), 7.42(2H, d, J=8Hz). 
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(2Q-2) 4-Methanesnlfonylphenethy l alnnhnl 

_/~V_/~ OH 

Me0 2 S— f J ' 

A 2.5 M solution (7.6 ml) of ( n-butyllithium) in hexane 
was added dropwise at -78°C into a solution of 4-[2-(t- 
butyl) -dimethylsiloxyethyl] -1-bromobenzene (5.0 g) in 
tetrahydrof uran (50 ml) over 10 min . After 10 min, a saturated 
solution of sulfur dioxide in tetrahydrof uran (200 ml) was added 
thereto and the resultant mixture was warmed to room temperature . 
After concentrating the reaction solution under reduced 
pressure, dimethylf ormamide (100 ml) and methyl iodide (2.7 g) 
were added to the obtained residue followed by stirring at 50°C 
for 6 hr. After concentrating under reduced pressure, a 
saturated aqueous solution of sodium bicarbonate and ethyl 
acetate were added thereto and the layers were separated. The 
organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure . To 
the residue was added tetrahydrof uran and tetrabutylanunonium 
fluoride followed by stirring at 0°C for 2 hr. After adding 
water and ethyl acetate to the reaction solution, the layers 
were separated and the organic layer was washed with brine and 
dried over anhydrous magnesium sulfate. The residue was 
purified by silica gel column chromatography (methylene 
chloride/ethanol system) to give the title compound (1.9 g) as 
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a colorless oil (yield: 60%). 
'H-NMR (400 MHz, CDCI3): 

S(ppm) 1.45(1H, t, J=7Hz), 2.85(2H, t, J=7Hz), 3.04(3H, 
s). 3.92(2H, q, J=7Hz), 7.44(2H, d, J=8Hz), 7.89(2H, d, J=8Hz). 
( 20-3 ) 4 -Methanesulf onylphenethyl bromide 



4-Methanesulfonylphenethyl alcohol (1.9 g) was treated 
as in the above Production Example 1 to give the title compound 
(1.9 g) as a colorless oil (yield: 76%). 
'H-NMR (400 MHz , CDCl^): 

S(ppm) 3.05(3H, s) , 3.27(2H, t, J=7Hz) , 3.61(2H, t, J=7Hz) , 
7.43(2H, d, J=8Hz), 7.90(2H, d, J=8Hz). 

Production Example 21 Synthesis of 4-snlf amoylphenethyl 
bromide 



Under ice cooling, phenethyl bromide (5.0 g) was added 
dropwise into chlorosulf onic acid (15 ml) followed by stirring 
for 1 hr. The reaction solution was diluted with ice water and 
ethyl acetate and the layers were separated. Then the organic 
layer was washed with brine. Then aqueous ammonia (10 ml) was 
added thereto and the resultant mixture was stirred for 1 hr. 
The organic layer was washed with brine, dried over anhydrous 
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magnesium sulfate and concentrated under reduced pressure. 
The crystalline precipitates were washed with isopropyl ether 
and air-dried to give the title compound (1.4 g) as white 
crystals (yield: 22%). 
'H-NMR (400 MHz, DMS0-d 6 ): 

§(ppm) 3.20(2H, t, J=7Hz), 3.31(2H, br-s), 3.77(2H, t, 
J=7Hz), 7.48(2H, d, J=8Hz), 7.74(2H, d, J=8Hz). 
Production Example 22 S ynthesis of 1 -bromo-3- f 4-f 1 nnrn- 
phenoxy ) prop a n p. 




A mixture of 4-f luorophenol (11 g) , 1 , 3-dibromopropane 
(61 g) , sodium hydroxide (8.0 g) , tetra-n-butylammonium bromide 
(6.0 g) , methylene chloride (200 ml) and water (200 ml) was 
vigorously stirred at room temperature overnight. After 
separating the organic layer, it was washed with brine and dried 
over anhydrous magnesium sulfate. The residue was then 
purified by silica gel column chromatography (hexane/isopropyl 
ether system) to give the title compound (16.5 g) as a colorless 
oil (yield: 71%). 
1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 2.24-2.36(2H, m) , 3.60(2H, t, J=7Hz), 4.08(2H, t, 
J=7Hz), 6.80-6.89(2H, m) , 6 . 93 - 7 . 00 ( 2H , m) . 
Production Example 23 Synthesis of 3-b romopro poxy-l . ?.- 
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methylenediox ybenzene 




3 , 4-Methylenedioxyphenol (4.144 g) was dissolved in 
N,N-dimethylf ormamide (40 ml). Under ice cooling, 60% sodium 
hydride (1.2 g) was added thereto and the resultant mixture was 
stirred. After 1 hr, 1 , 3-dibromopropane (9.1 ml) was, added 
thereto followed by stirring at room temperature overnight . 
The reaction mixture was diluted with ethyl acetate and water 
and the layers were separated. Then the organic layer was 
washed with water, dried over magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (ethyl acetate/hexane 
system) to give the title compound (1.341 g) as a colorless solid 
(yield: 17%). 
^-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 2.25-2.32(2H, m) , 3.59(2H, t, J=6 . 4Hz ) , 4.03(2H, 
t, J=5.8Hz), 5.92(2H, s), 6.33(1H, dd, J=8.8Hz, 2.4Hz), 6.49(1H, 
d, J=2.4Hz), 6.71{1H, d, J=8.8Hz). 

Production Example 24 S ynthesis of 4-(3-bromop ropoxy1- 

phenethyl alcohol 



- 106 - 




Br 



HO 



4-Hydroxyphenethyl alcohol (4.145 g) , 1 , 3-dibromopropane 
(9.1 ml) and tetrabutylammonium bromide (967 rag) were added to 
methylene chloride (100 ml) and a solution of sodium hydroxide 
(2.4 g) in water (100 ml) and the resultant mixture was 
vigorously stirred at room temperature overnight . The 
methylene chloride layer was washed with water, dried over 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography 
(ethyl acetate/hexane system) to give the title compound (1.005 
g) as a colorless solid (yield: 13%). 
^-NMR (400 MHz , CDC1 3 ): 

o(ppm) 2.31(2H, qui, J=6Hz) , 2.81(2H, t, J=6.4Hz) , 3.60(2H, 
t, J=6.4Hz), 3.83(2H, t, J=6.4Hz), 4.09(2H, t, J=6Hz), 6.86(2H, 
d, J=8.6Hz), 7.08(2H, d, J=8.6Hz). 

Production Example 25 Synthesis of 4-(3-brQmQpropQxy)benzyl 

alcohol 



4-Hydroxybenzyl alcohol (3.724 g) was treated as in the 
above Production Example 24 to give the title compound (314 mg) 
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as a pale yellow solid (yield: 4%) . 
X H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2.3K2H, qui, J=6.3Hz), 3.30(2H, t, J=6.3Hz), 
4.10(2H, t, J=6.3Hz), 4.60(2H, d, J=5.8Hz), 6.90(2H, d, 
J=8.9Hz), 7.30(2H, d, J=8.9Hz). 

Prndnnti on Rxamplp 36 Synt-hpsis of 3 - ( 2 -hromoethyl ) pyri di tip 
C?.f,--]) 3-Pyri dyl pfhanol 




Ethyl 3 -pyridylacetate (2.0 ml) was dissolved in 
tetrahydrofuran (66 ml) . Under ice cooling, lithium aluminum 
hydride (0.5 g) was added thereto followed by stirring for 30 
min. After adding water (0.5 ml), a 5 N aqueous solution of 
sodium hydroxide (0.5 ml) and further water (1.5 ml), the 
resulting precipitate was filtered off and washed with ethyl 
acetate. The filtrate was concentrated under reduced pressure 
to give the title compound (1.636 g) as a pale yellow oil (1.636 
g) (yield: quantitative) . 
'H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2 .84 (2H, t, J=6 .4Hz) , 3 . 85 (2H, t, J=6 .4Hz) , 7 .20 (1H, 
m) , 7.57(1H, m) , 8.36(2H, m) . 
(2 6 - 2 ) 3- (2 - Rr omoethyl ) pyri dine 
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3 - Pyridylethanol (0.4 g) was treated as in the above 
Production Example 1. The liquid reaction mixture was reverse 
extracted with 1 N hydrochloric acid and then basified with an 
aqueous solution of sodium hydroxide. Next, it was extracted 
with chloroform, washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to 
give the title compound (0.481 g) as a brown oil (yield: 79 . 5%) . 
'H-NMR (4 0 0 MHz, CDC1 3 ) : 

5(ppm) 3.18 (2H, t, J = 7.2Hz) , 3 .58 (2H, t, J = 7.2Hz) , 7 .47 (1H, 
m) , 7.55(1H, dt, J-1.6, 7.2Hz), 7.67{1H, ddd, J-1.6, 7.2, 
10.8Hz) , 8.51 (1H, m) . 

ProrhinM or> Rxampl r 27 .Synthesis of 1 -bromo - 2 - ( 2 - methoxy - 
py-ri rjin-^-yl )pj-'hanp 

(21-1 ) 7- rs>-MP thnvypyrirlin-5-v1 ) ethanol 



5-Bromo-2-methoxypyridine (2.628 g) synthesized as 
reported in Tetrahedron, 1373 (1985) . was dissolved in diethyl 
ether (4 0 ml) and then treated as in the above Production Example 
16-1 to give the title compound (1.342 g) as a pale yellow oil 
(yield: 62.7%) . 
"H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2.79(2H, t, J = 6.4Hz), 3.82(2H, br-t), 3.91(3H, s) , 
6.7K1H, d, J=8.4Hz), 7.46(1H, dd, J=2.4, 8.4Hz), 8.0K1H. d. 




OMe 
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J=2.4Hz) . 



(21-2) l-Bromo-2- ( 2 -methoxypyridin- 5 -yl ) ethanp. 




N. 



OMe 



Br 



2- ( 2 -Methoxypyridin- 5 -yl)ethanol (1.342 g) was treated 
as in the above Production Example 1 . After the completion of 
the reaction, reverse extraction method was effected to give 
the title compound (1.221 g) as a brown oil (yield: 6.4.5%). 
1 H - NMR (400 MHz, CDC1 3 ): 

8(ppm) 3.09(2H, t, J=7.4Hz), 3.52(2H, t, J=7.4Hz), 3.93(3H, 
s), 6.71(1H, d, J=8.4Hz), 7.44(1H / dd, J=2.4, 8 . 4Hz ) , 8.02(1H, 
d, J=2.4Hz). 

Production Example 28 Synthesis of l-bromo-2- ( 2- 
cvanopyridd n - 5 -yl ) ft-f-.harift 

(28-1) 2 - f 3 - Pyr i dy l ) e thano.l 



3-Pyridylacetic acid hydrochloride (25 g) was treated 
successively as in the above Production Examples 3-3 and 3- 
4 to give the title compound (16.938 g) as a yellow oil (yield: 
95.5%) . 

^-NMR (400 MHz, CDC1 3 ): 

5(ppm) 2.86(2H, t, J=6.8Hz) , 3.88(2H, t, J=6.8Hz) , 7.22(1H, 
dd, J=4.8, 7.6Hz), 7.527(1H, d, J=7.6Hz), 8.42(1H, dd, J=2.0, 



HO 
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4.8Hz), 8.44(1H, d, J=2.0Hz). 



{28-2) 2 - (3 - Pyri d y l ) - 1 - t. ri phe nyl m e t h yl o xyet- ha np. 




N 



Ph 3 C, 



o 



2- (3-Pyridyl) ethanol (5.0 g) was treated as reported in 
Tetrahedron Lett., 579 (1986). to give the title compound 
(10.096 g) as a yellow oil (yield: 68.0%). 
'H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2.86(2H, t, J=6.4Hz), 3.32(2H, t, J=6.4Hz), 
7 . 08 -7 . 38 (16H, m) , 7.53(1H, d, J=8.0Hz), 8.46(2H, m) . 
(2R -3) 3 - ( 2 - Tri phenyl methyl oxyerhyl ) pyri din Kf-nvidp 



2 - (3 - Pyridyl) - 1 - triphenylmethyloxye thane (10.096 g) was 
treated as reported in Tetrahedron Lett., 1475 (1986) . to give 
the title compound (11.201 g) as a yellow oil (yield: 
quantitative) . 
X H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2.86{2H, t, J=6.4Hz), 3.32(2H, t, J=6.4Hz), 
7 .08-7.38 (16H, m) , 7.53(1H, d, J=8.0Hz), 8.46(2H, m) . 
( 2 8-4) 2 - (9. - Pyannp yri din-5-yl ) -1 - tri phenyl m^t-hyl oxypt-hanp 





N 
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2-Cyano-5- ( 2 - triphenylme thyloxyethyl ) pyridine N- oxide 
(8.0 g) and trime thyl s i lyl cyanide (11.2 ml) were treated as 
reported in Synthesis, 314 (1983) . to give the title compound 
(2.831 g) as a pale yellow oil (yield: 30.0%). 
'H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2.9K2H, t, J=6.0Hz), 3.38(2H, t, J=6.0Hz), 
7 .20-7 .35 (16H, m) , 7.60(2H, m) , 8.55(1H, s) . 
(28-5) 2- (2-Cyanopyridin-5-y1 ) ethanol _ 



2- (2-Cyanopyridin-5-yl) - 1 - triphenylme thyloxyethane 
(2.631 g) and formic acid (38.0 ml) were treated as reported 
in Tetrahedron Lett., 579 (1986) . to give the title compound 
(0.455 g) as colorless crystals (yield: 45.7%). 
X H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2.95(2H, t, J=5.8Hz) , 3.94(2H, t, J=5.8Hz) , 7.64(1H, 
d, J=8.0Hz), 7.75(1H, dd, J=2.0, 8.0Hz), 8.6K1H, d, J=2.0Hz). 
( 2R - fi) 1 -R-romn- 7 - ( 2-ryannpyri din - 5 - yl )pt.hanp 



2 - (2 -Cyanopyridin- 5 -yl) ethanol (0.423 g) was treated as 
in the above Production Example 1 to give the title compound 
(0.406 g) as colorless crystals (yield: 67.3%). 
a H - NMR (400 MHz, CDC1 3 ) : 
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S(ppm) 3.30(2H, t, J=6.8Hz) f 3.94(2H, t, J=6.8Hz), 7.71(1H, 
d, J=8.0Hz), 7.78(1H, dd , J=2.4, 8.0Hz), 8.62(1H, d, J=2.4Hz). 

Production Example 29 Synthesis of 5- ( 2-bromoethyl) -3- (t- 
but yl ) dimethylsilyloxymethy lp yridine 
( 2 9- 1 ) Methyl 5-bromonicotinate 



5-Bromonicotinic acid (10 g) and methanol were treated 
as in the above Production Example 3-3 to give the title compound 
(10.052 g) as colorless crystals (yield: 94.0%). 
1 H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 3.97(3H, s), 8.44(1H, dd, J=1.6, 2 . 4Hz ) , 8.85(1H, 
d, J=2.4Hz), 9.13(1H, d, J=1.6Hz). 
(29-21 5-Bromo - 3 -hydroxymethylp yridine 



Methyl 5-bromonicotinate (5.0 g) and methanol were treated 
as in the above Production Example 3-4 to give the title compound 
(3.410 g) as a yellow oil (yield: 78.4%). 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 2.50(1H, m) , 3.97(2H, s), 7.90(1H, s), 8.48(1H, s), 
8 . 58 ( 1H, s) . 

( 29-3 ) 5-Bromo - 3 - ( t-butyldimethylsilyloxymethyl ) pyridine 




O 




N 
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N 



Br 



TBDMS 



5-Bromo-3-hydroxymethylpyridine (3.41 g), imidazole 
(13.33 g) , t-butyldimethylchlorosilane (13.57 g) and N,N- 
dimethylf ormamide (63 ml) were treated as reported in J. Am. 
Chem. Soc, 6190 (1972) to give the title compound (5.605 g) 
as a yellow oil (yield: quantitative) . 
'H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 0.12(6H, s), 0.95(9H, s), 4.74(2H, s), 7.81(1H, s), 
8.47(1H, s), 8.56(1H, s). 

( 29-4) 5- ( 2-Hydroxyethvl) -3- ( t -butyl) dimethy ls ilyloxy- 

methylpyridine 



5 -Brorao- 3 - ( t -butyl ) dimethylsilyloxymethylpyridine 
(3.41 g) and diethyl ether employed as a solvent were treated 
as in the above Production Example 16-1 to give the title 
compound (0.827 g) as a brown oil (yield: 26.0%). 
X H-NMR (400 MHz , CDC1 3 ): 

8(ppm) 0.12(6H, s), 0.95(9H, s) , 1.61(1H, m) , 2.88(2H, t, 
J=6.4Hz), 3.89(2H, g, J=6.4Hz), 4.75(2H, s), 7.54(1H, s), 
8.38(1H, s), 8.43(1H, s). 

(29-5) 5 - ( 2 -Bromoethy l ) - 3 - ( t - b utyl ) d imethyls ilyloxy- 

methylpyridine 
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N 



Br 



TBDMS 



5- ( 2-Hydroxyethyl) -3- ( t -butyl ) dime thylsilyloxy- 
methylpyridine (0.4 g) was treated as in the above Production 
Example 1 to give the title compound (0.248 g) as a yellow oil 
(yield: 50.0%). 
l H-NMR (400 MHz, CDC1 3 ): 

o(ppm) ! 0.12(6H, s), 0.95(9H, s), 3.18(2H, t, J=7-.2Hz), 
3.57(2H, t, J=7.2Hz), 4.76(2H, s), 7.53(1H, s) , 8.38(1H, d, 
J=2.0Hz), 8.46(1H, d, J=2.0Hz). 

Production. Example 30 Synthesis of 5- f 2-bromoethyl) -3- 
methoxypyridine 



Methoxymethyltriphenylphosphonium chloride (3.0 g) was 
suspended in tetrahydrofuran (10 ml). Under ice cooling, 
potassium t-butoxide (0.98 g) was added thereto followed by 
stirring for 15 min. Next, 5-methoxy-3-pyridinecarboxy- 
aldehyde (0.4 g) synthesized as reported in Heterocycles , 2159 
(1987). and dissolved in tetrahydrofuran (5 ml) was added 
thereto and the resultant mixture was stirred at room 
temperature for 2 hr. After adding water and ethyl acetate 
thereto , the layers were separated and the organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
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concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (hexane/ethyl acetate 
system) to give a yellow oil (0.364 g) . This product was 
dissolved in 1 N hydrochloric acid (44 ml) and stirred at 60°C 
for 3 hr. After allowing to cool, the reaction solution was 
basified with an aqueous solution of sodium hydroxide, 
extracted with chloroform, washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure to give a yellow oil (0.220 g) . This product was 
dissolved in ethanol (7.2 ml) and sodium tetrahydroborate 
(0.054 g) was added thereto under ice cooling. After stirring 
at room temperature for 30 min, the resultant mixture was 
diluted with ethyl acetate, washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure to give a pale yellow oil (0.188 g) . This product was 
treated as in the above Production Example 1 to give the title 
compound (0.181 g) as a brown oil (yield: 28.4%). 
X H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 3.16(2H, t, J=6.4Hz), 3.57(2H, t, J=6.4Hz), 3.88(3H, 
s), 7.08(1H, s), 8.10(1H, s), 8.21(1H, s). 

Production Example 31 Synthesis of 2- ( 2-bromoft1- h y1 Tthlonhene 



2 -Thienylethanol (0.44 ml) was treated as in the above 
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Production Example 1 to give the title compound (0.490 g) as 
a colorless oil (yield: 64.0%). 
1 H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 3.38(2H, t, J=7.6Hz) , 3.58(2H, t, J=7.6Hz), 6.89(1H, 
d, J=1.2Hz), 6.96(1H, d, J=4.2Hz), 7.19(1H, dd, J=1.2, 4 . 2Hz ) . 
Prod uc tion Example 32 S ynthesi s of 3- ( 2-b ro mo ethyi)thiQphene 



3-Thienylethanol (0.45 ml) was treated as in the above 
Production Example 1 to give the title compound (0.389 g) as 
a pale yellow oil (yield: 59.9%). 
1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 3.21(2H, t, J=7.6Hz), 3.57(2H, t, J=7.6Hz), 6.98(1H, 
d, J=4.8Hz), 7.09(1H, s), 7.29(1H, d, J=4.8Hz). 
Production Example 33 Synthesis of 2- ( 2-bromoethyl) thiazole 
(33- 1) 2 - f 2 -Hy d roxyethy l ) t hiazole 



Thiazole (5.0 g) was dissolved in diethyl ether (150 ml) 
and treated as in the above Production Example 16-1 to give the 
title compound (1.173 g) as a brown oil (yield: 15.5%). 
1 H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 3.24(2H, t, J=6.0Hz), 4.02(2H, m) , 7.23(1H, d, 
J=3.4Hz), 7.69(1H, d, J=3.4Hz). 





S 
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( 33-2) 2 - ( 2 -Bromoethyl ) thiazole 



Br 




2- ( 2 -Hydroxy ethyl) thiazole (1.173 g) was treated as in 
the above Production Example 1 to give the title compound (0 . 362 
g) as a pale yellow oil (yield: 24.9%). 
1 H-NMR (400 MHz , CDC1 3 ) : 

6(ppm) 3.57(2H, t, J=7.2Hz) , 3.75(2H, t, J=7.2Hz) , 7-26(lH, 
d, J=3.4Hz), 7.74(1H, d, J=3.4Hz). 

Production Example 34 S ynthesis of 6- f 2-bromoethyHbenzo- 
thiazole 

(34-1) 2 - Amino - 6 - e t hoxvcarbonvlme t hy lben z o t.h i a ?. o 1 e 



Ethyl 4-aminophenylacetate (18 g) was dissolved in acetic 
acid (120 ml) and ethyl thiocyanate (29.3 g) was added thereto. 
Under ice cooling, bromine ( 6 . 2 ml) was added dropwise thereinto 
over 45 minutes while maintaining the reaction temperature at 
about 10°C. After the completion of the addition, the resultant 
mixture was stirred at room temperature for 1 . 5 hr and then at 
80°C for about 2 hr until the reaction was completed. Then the 
reaction solution was poured into ice water, basified with an 
8 N aqueous solution of sodium hydroxide, extracted with 
chloroform, washed with water, dried over anhydrous magnesium 
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sulfate and then concentrated under reduced pressure to give 
the title compound ( 22 . 23 g) as orange crystals (yield; 93 . 66% ) . 
1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.26(3H, t, J=7.2Hz), 3.65(2H, s), 4.16(2H, q, 
J=7.2Hz), 5.31(2H, br-s), 7.22(1H, dd , J=2.0, 8.4Hz), 7.48(1H, 
d, J=8.4Hz), 7.53(1H, d, J=2.0Hz). 
(34-2) Ethyl ( 6 -benzothiazolyl ) acetate 



2-Amino-6-ethoxycarbonylmethylbenzothiazole (2.0 g) was 
dissolved in N ,N-dimethylf ormamide (17 ml) and isoamyl nitrite 
(2.3 ml) was added dropwise into the solution at 65°C. Then 
the resultant mixture was stirred as such for 15 min. After 
allowing to cool, the reaction solution was poured into ice 
water, extracted with ethyl acetate, washed with brine, dried 
over anhydrous magnesium sulfate and then concentrated under 
reduced pressure . The residue was purified by silica gel column 
chromatography (hexane/ ethyl acetate system) to give the title 
compound (1.341 g) as an orange oil (yield: 71.6%). 
^-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.26(3H, t, J=7.2Hz), 3.77(2H, s), 4.18(2H, q, 
J=7.2Hz), 7.45(1H, d, J=8.4Hz), 7.90(1H, s), 8.09(1H, d, 
J=8.4Hz), 8.97(1H, s). 

(34-3) 6-f 2-Hydroxyethyl)benzothiazole 
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Ethyl ( 6-benzothiazolyl)acetate (0.22 g) was treated as 
in the above Production Example 18-2 to give the title compound 
(0.130 g) as a brown oil (yield: 72.5%). 
"H-NMR (400 MHz, CDC1 3 ): 

5(ppm) 2.14(1H, m), 3.01(2H, t, J=6.4Hz), 3.93(2H, t, 
J=6.4Hz), 7.36(1H, dd, 3=1.6, 8 . 4Hz ) , 7.81(1H, d, J=L6Hz), 
8.02(1H, d, J=8.4Hz), 8.97(1H, s). 
( 34-4) 6- f 2 -Bromoethyl ) benzothiazole 




6- ( 2-Hydroxyethyl)benzothiazole (0.130 g) was treated as 
in the above Production Example 1 . Then the reaction solution 
was directly purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (0.080 
g) as a yellow oil (yield: 45.5%). 
X H-NMR (400 MHz, CDC1 3 ) : 

o(ppm) 3.32(2H, t, J=7.6Hz) , 3.64(2H, t, J=7.6Hz) , 7.37(1H, 
dd, 3=1.6, 8.4Hz), 7.82(1H, d, J=1.6Hz), 8.09(1H, d, J=8.4Hz), 
8.97(1H, s). 

Production Example 35 Synthesis of ( 5-methoxy-2- 
thienyl ) ethyl bromide 
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A 2.5 M solution (23 ml) of n-butyllithium in hexane was 
added dropwise at -78°C into a solution of 2-methoxythiophene 
(5.0 g) in ether (50 ml) . Then the resultant mixture was warmed 
to room temperature and stirred. After 10 min, ethylene oxide 
(2.5 g) was added dropwise thereinto at -78°C and then the 
resultant mixture was warmed to room temperature and sxirred 
for 1 hr . After adding a saturated aqueous solution of ammonium 
chloride and ethyl acetate, the layers were separated and the 
organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and purified by silica gel column 
chromatography (hexane/ethyl acetate system) . Then it was 
diluted with methylene chloride (50 ml) and triphenylphosphine 
(4.0 g) and N-bromosuccinimide (2.7 g) were added thereto under 
ice cooling followed by stirring overnight. After 
concentrating under reduced pressure, the resulting 
crystalline precipitates were filtered off and the filtrate was 
concentrated to give the title compound (1.7 g) as a brown oil 
(yield: 18%). 
'H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 3.19(2H, t, J=7Hz), 3.51(2H, t, J=7Hz), 3.85(3H, 
s), 6.01(1H, d, J=4Hz), 6.47(1H, d, J=4Hz). 
Production Example 36 Synthesis of ( 2 -methoxy- 5 - 
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t hiazolyl) ethyl bromide 



MeO 




Br 



2-Methoxythiazole (3.9 g) was treated as in the above 
Production Example 35 to give the title compound (1.4 g) as a 
brown oil (yield: 19%). 
^-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 3.20(2H, t, J=7Hz), 3.51(2H, t, J=7Hz), 4^03(3H, 
s), 6.89(1H, s). 

Production Example 37 Synthesis of ( 7.-oyano-5-thiazoly1 ) - 
ethyl bromide. 

(37-1) ( 2-Formvl -5-thiazolvl) ethyl bromide 



A solution of 2-formylthiazole (5.0 g) , trimethylene 
glycol (6.7 g) and p-toluenesulf onic acid (0.5 g) in toluene 
(100 ml) was heated under reflux overnight. Then a saturated 
aqueous solution of sodium bicarbonate was added to the reaction 
solution and the layers were separated. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was diluted 
with ether (200 ml). Then a 2.5 M solution (23 ml) of n- 
butyllithium in hexane was dropped at -78°C thereinto followed 
by warming to room temperature and stirring. After 10 min. 
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ethylene oxide (2.5 g) was added dropwise thereinto at -7 8°C 
and then the resultant mixture was warmed to room temperature 
and stirred for 1 hr. After adding a saturated aqueous solution 
of ammonium chloride and ethyl acetate thereto, the layers were 
separated and the organic layer was washed with brine, dried 
over anhydrous magnesium sulfate and purified by silica gel 
column chromatography (hexane/ethyl acetate system) . Then it 
was diluted with methylene chloride (50 ml) and _ 
triphenylphosphine (3.9 g) and N-bromosuccinimide (2.7 g) were 
added thereto under ice cooling followed by stirring overnight. 
After concentrating under reduced pressure, the resulting 
crystalline precipitates were filtered off and the filtrate was 
concentrated. The residue was diluted with tetrahydrof uran 
(20 ml) and 2 N hydrochloric acid (30 ml) was added thereto. 
After heating under reflux for 1 day, the reaction solution was 
basified by adding an aqueous solution of sodium hydroxide. 
After adding ethyl acetate thereto, the layers were separated 
and the organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was then purified by silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (2.5 g) as a brown oil (yield: 2 6%). 
1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 3.40(2H, t, J=7Hz), 3.78(2H, t, J=7Hz), 7.94(1H, 
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s) , 9 . 93 (1H, s) . 

( 37 - 2 ) (2 - C yano- 5 - f .h i a 7.0I yl ) ethyl bromi tie 



A suspension of the above ( 2 - f ormyl - 5 - thiazolyl ) e thyl 
bromide (2.5 g) , hydroxyl ammonium chloride (0.79 g) and 
anhydrous sodium acetate (1.87 g) in ethanol (50 ml) was stirred 
at room temperature for a day. The reaction solution- was 
diluted with ethyl acetate and water and then basified with an 
8 N aqueous solution of sodium hydroxide followed by separation 
of an organic layer. The organic layer was washed with brine 
and dried over anhydrous magnesium sulfate. After evaporating 
the solvent, the residue was diluted with methylene chloride 
(50 ml) followed by the addition of triethylamine (2.3 g). Then 
trif luoromethanesulf onic anhydride (3.2 g) was added dropwise 
thereinto at -7 8°C and the resultant mixture was heated to room 
temperature. After adding a saturated aqueous solution of 
sodium bicarbonate and chloroform thereto, the layers were 
separated and the organic layer was dried over anhydrous 
magnesium sulfate and purified by silica gel column 
chromatography (hexane/e thyl acetate system) to give the title 
compound (0.2 g) as a brown oil (yield: 8.1%) . 
X H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 3.40(2H, t, J=7Hz) , 3.76(2H, t, J=7Hz), 7.87(1H, 
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s). 

Production Example 38 Synthesis of 1- ( 2-bromoethyl ) -4- 
bromopyrazole 

(38-1 ) 1- ( 2 - H ydroxyethyl) -4-bromopyrazole 



Br 




HO 

1- ( 2-Benzyloxyethyl) -4-bromopyrazole (1.078 g) was 
dissolved in ethanol (20 ml) . After adding cone, hydrochloric 
acid (15 ml) , the resultant mixture was stirred at 80°C for 10 
hr. After allowing to cool, it was concentrated under reduced 
pressure followed by the addition of a saturated aqueous 
solution of sodium bicarbonate. Then the resultant mixture was 
extracted with ethyl acetate and the organic layer was washed 
with water, dried over magnesium sulfate and concentrated under 
reduced pressure to give the title compound (525 mg) as a 
colorless oil (yield: 71%). 
^-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 3.30(1H, br-s), 3.90(2H, t, J=5Hz), 4.15(2H, t, 
J=5Hz ), 7.40(1H, s), 7.45(1H, s). 
(38-2) 1 - ( 2 -Bromoethyl ) - 4-bromopyrazole 



Br 
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1- (2-Hydroxyethyl)-4-bromopyrazole (525 mg) was treated 
as in the above Production Example 1 to give the title compound 
(200 mg) as a colorless oil (yield: 30%). 
: H-NMR (400 MHz, CDC1 3 ): 

5(ppm) 3.61(2H, t, J=6.2Hz), 4.62(2H, t, J=6.2Hz), 7.50(1H, 
s), 7.51(lH r s). 

Production Examp l e 39 Synthesis of 1 - ( 2-benzy l oxyet.h yl ) -4- 
bromopyrazole 



Br 




4 -Bromopyrazole (2.205 g) was dissolved in 
tetrahydrofuran (20 ml) . Under ice cooling, 60% sodium hydride 
(625 mg) was added thereto followed by stirring. After 30 min, 
benzyl 2-bromoethyl ether (3.872 g) obtained from 2- 
benzyloxyethanol in the same manner as the one of Production 
Example 1 was added thereto and the resultant mixture was 
stirred at room temperature overnight. Then the reaction 
solution was partitioned between ethyl acetate and water and 
the organic layer was washed with water, dried over magnesium 
sulfate and concentrated under reduced pressure to give the 
title compound (2.287 g) as a colorless oil (yield: 53%). 
X H-NMR (400 MHz, CDC1 3 ): 

8(ppm) 3.79(2H, t, J=5.4Hz), 4.29(2H, t, J=5.4Hz), 4.48(2H, 
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s), 7.22-7.48(5H, m) , 7.46(1H, s), 7.52(1H, s). 
Production Example 40 Synthesis of 1- r 2- ( 4-f luorop henyn - 
ethyl l -3-m ethyl-4-piperiaone 

( 40-1 ) Bis (methylpropio n y l) -4-f luorop h enethylamine 



4-Fluorophenethylamine (236.87 g) was dissolved in 
methanol (360 ml) and ice cooled. Then methyl aery late (360 
ml) was added dropwise thereinto over 30 min followed by heating 
under reflux for 10 hr. After concentrating under reduced 
pressure, the title compound (527.04 g) was obtained as a 
colorless oil (yield: 99.5%). 
'H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 2.43(4H, t, J=7.6Hz), 2 . 62-2 . 83 ( 4H , m) , 2.83(4H, 
t, J=7.6Hz), 3.66(6H, s), 6.95(2H, t, J=8.8Hz), 7.12(2H # dd, 
J=4.8, 8.8Hz). 

(40-2) 1 -Fluorophenethyl - 3 -methoxycarbonyl - 4 -piper idone 

(sodium salt) 



Under ice cooling, 60% sodium hydride (75 g) was suspended 




C0 2 Me 
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in toluene (1400 ml) and heated to a reaction temperature of 
110°C. Then a portion (30 ml) of a solution of bis- 

(methylpropionyl) - 4 - f luorophenethylamine (263.52 g) in 
toluene (100 ml) was added dropwise thereinto. Subsequently, 
methanol (3.2 ml) was added dropwise into the resultant mixture 
to cause a little evolution of gas and then the mixture was 
stirred at room temperature until the evolution was ceased . The 
reaction solution was heated again and a portion (5 ml)_of the 
above solution of bis (methylpropionyl) - 4 - f luorophenethyl - 
amine (263.52 g) in toluene (100 ml) was added dropwised 
thereinto. After the completion of the addition, the resultant 
mixture was stirred for 30 min and then ice cooled. After adding 
water (800 ml), the precipitate was collected by filtration, 
washed with water (700 ml) , toluene (500 ml) and hexane (500 
ml) and dried to give the title compound (255 . 0 g) as pale yellow 
crystals (yield: quantitative) . 
1 H - NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 1.96(2H, t, J=6.0Hz), 2.51(2H, m) , 2.72(2H, t, 
J=7.6Hz), 3.15(2H, s), 3.39(3H, s) , 7.08(2H, t, J=8.8Hz), 
7.26(2H, dd, J-6.0, 8.8Hz). 

(40 - 3 ) 1 - F1 uorophenethyl - 4 -pi pgr i rinn<=> 
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Hydrochloric acid (500 ml) and toluene (500 ml) were added 
to 1-f luorophenethyl-3-methoxycarbonyl-4-piperidone (sodium 
salt) and the resultant mixture was heated under reflux at 130°C 
for 15.5 nr. Then the reaction solution was ice cooled and 
basified by adding sodium hydroxide. Next, it was extracted 
with ethyl acetate, washed with brine, dried over anhydrous 
magnesium sulfate and filtered through silica gel. After 
concentrating the filtrate under reduced pressure, the residue 
was diluted with hexane (500 ml) and isopropyl ether (500 ml) 
and stirred under ice cooling for 1 hr. The resulting 
crystalline precipitates were collected by filtration, washed 
with cold hexane and then dried to give the title compound 
(133.67 g) as pale yellow crystals (yield: 71.4%). 
X H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 2.48(4H, t, J=6.2Hz), 2.70(2H, m) , 2.80(2H, m) , 
2.82(4H, t, J=6.2Hz), 6.98(2H, t, J=8.8Hz), 7.17(2H, dd, J=5.2, 
8.8Hz) . 

(40-41 Methyl 1 - T2- f 4-f luorophenyl) ethyl! -3 -methyl -4 -oxo- 

3 -piper idinecarboxyiate 



Sodium salt (15.1 g) of methyl 1- [ 2- ( 4-f luorophenyl) - 




COOMe 
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ethyl ] -4-oxo-3-piperidinecarboxylate was dissolved in 
dimethylf ormamide (150 ml). Under ice cooling, methyl iodide 
(3.1 ml) was added thereto and the resultant mixture was stirred 
at room temperature overnight. Then ice water (500 ml) was 
added and the resultant mixture was extracted with ether (200 
ml) twice. The organic layer was washed with water (100 ml) 
and brine (100 ml), dried and concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (Fuji Silysia NH-DM2035 , hexane/ethyl acetate 
system) to give the title compound ( 3 . 4 g ) as a pale yellow liquid 
(yield: 23%). 
L H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.26(3H, s), 2.16(1H, d, J=11.5Hz), 2.45(2H, m) , 
2.66(2H, m) , 2.78(2H, m) , 2.87(1H, m) , 3.09(1H, m) , 3.57(1H, 
dd, J=3.0Hz, 11.5Hz), 3.70(3H, s), 6.97(2H, br-t) , 7.17(2H, 
br-d) . 

( 40-5 ) 1 - T 2 - ( 4 - Fluorophenyl ) ethyl 1 - 3 -methyl - 4 -p i peridone 



Cone, hydrochloric acid (12 ml) was added to a solution 
(12 ml) of methyl 1 - [ 2 - ( 4-f luorophenyl ) ethyl ] - 3 -methyl- 4- 
oxo-3-piperidinecarboxylate (3.4 g) in toluene followed by 
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heating under reflux for 2.5 hr . The reaction mixture was 
cooled and added under ice cooling to a 1 . 5 N aqueous solution 
(100 ml) of sodium hydroxide. Further, the pH value of the 
mixture was regulated to 9 with a 5 N aqueous solution of sodium 
hydroxide. After extracting with ethyl acetate (100 ml) twice, 
the organic layer was washed with water (100 ml) and brine (100 
ml) , dried and concentrated under reduced pressure to give the 
title compound (2.87 g) as a pale yellow liquid ( yield : ,JL0 0% ) . 
'H-NMR (400 MHz , CDC1 3 ): 

d(ppm) 1.02(3H, d, J=7Hz), 2.16(1H, t, J=10Hz) , 2.37(2H, 
m) , 2.45(1H, m) , 2.58(1H, m) , 2.65(2H, m) , 2.81(2H, t, J=7Hz), 
3.17(2H, m) , 6.97(2H, br-t), 7.16(2H, br-d) . 
Production Example 41 Synthesis of 1-f lnorop he nethyl-4- 
formylpiperidine 

(41-1) l-Fluorophenethyl-4-methoxylidenepiperidine 



Methoxymethyltriphenylphosphonium chloride (36.3 g) was 
suspended in tetrahydrof uran (105 ml) and ice cooled. To the 
resultant suspension were successively added potassium t- 
butoxide (11.9 g) and 1-f luorophenethyl-4-piperidone (7.8 g) 
dissolved in tetrahydrof uran (105 ml) and the resultant mixture 
was stirred at room temperature. After adding water and ethyl 
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acetate to the reaction solution, the layers were separated and 
the organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (7.41 
g) as a yellow oil (yield: 84.2%). 
1 H - NMR (400 MHz, CDC1 3 ): 

S(ppm) 2.12(2H, t, J=5.6Hz), 2.36(2H, t, J=5.6Hz), 2-.49(4H, 
m) , 2.57(4H, m) , 2.79(4H, m) , 3.55(3H, m) , 5.81(1H, d, J=1.2Hz) , 
6.96(2H, t, J=8.8Hz), 7.15(2H, dd, J=5.6, 8 . 8Hz ) . 

(41-2) 1 -Fluorophenethy l- 4 -f ormylpiperidine 



l-Fluorophenethyl-4-methylidenepiperidine (1.0 g) was 
dissolved in 1 N hydrochloric acid followed by stirring at 70°C 
for 4 hr. After allowing to cool, the solution was neutralized 
with a 5 N aqueous solution of sodium hydroxide, extracted with 
ethyl acetate, washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to 
give the title compound (0.240 g) as a pale yellow oil (yield: 
25 . 4%) . 

'H-NMR (400 MHz, CDC1 3 ): 

5(ppm) 0.72-1.82(2H, m) , 1 . 95-2 . 01 ( 2H, m) , 2 . 23- 2 . 34 ( 3H , 
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m) , 2.59-2.63(2H, m) , 2 . 90-2 . 95 ( 2H, m) , 6.96(2H, t, J=8.4Hz), 
7.15(2H, dd, J=5.6 , 8 . 4Hz ) . 

Production Example 42 Synthesis of 1- ( 4-f luoro pheneth yl 1 - 
4-piperidineethanol 



4-Piperidineethanol (3.2 g) and 4-f luorophenethyl 
bromide (5.0 g) were treated as in Example 2 to give the title 
compound (4.1 g) as a colorless oil (yield: 65%). 
1 H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.22-1.38(2H, m) , 1 . 40-1 . 60( 3H, m) , 1 . 70 - 1 . 79 ( 2H , 
m) , 1.91-2.02(3H, m) , 2 . 50-2 . 59 ( 2H, m) , 2 . 78-2 . 81 ( 2H, m) , 
2.95-3.01(2H, m), 3 . 69-3 . 75(2H, m) , 6 . 91-7 . 00 ( 2H, m) , 7.10- 
7.20(2H, m). 

Production Example 43 Synthesis of 1- f 4-f luorophe nethyl) - 
4 -piperidinaceta.l dehyde 



A suspension of 1- ( 4-f luorophenethyl ) -4-pipexidine- 
ethanol (1.0 g), pyridinium chlorochromate (2.6 g) and 
molecular sieve (2.0 g) in methylene chloride (60 ml) was 
stirred at room temperature for 1 hr. Then the reaction mixture 
was filtered and the filtrate was concentrated under reduced 
pressure. The obtained residue was purified by silica gel 
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column chromatography (methanol/ethyl acetate system) to give 
the title compound (360 mg) (yield: 36%). 
'H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.29-1.43(2H, m) , 1 . 6 9 - 1 . 80 ( 2H , m) , 1 . 81-2 . 10 ( 3H, 
m) , 2.33-2.42(2H, m) , 2 . 50 - 2 . 6 0 ( 2H , m) , 2 . 72 - 2 . 80 ( 2H , m) , 
2. 93-3.00(2H, m) , 6 . 93 - 7 . 00 ( 2H , m) , 7 . 10-7 . 20 ( 2H, m) , 9.78- 
9.80(1H, m). 

Production Example 44 Synthesis of l- ( 4-f 1 uorop heneth yl ) - 
4 - anunppiper idjne 



A suspension of 1- ( 4-f luorophenethyl) -4-piperidone (5.0 
g), hydroxylammonium chloride (1.9 g) and anhydrous sodium 
acetate (4.4 g) in ethanol (50 ml) was heated under reflux for 
30 min. The reaction solution was then concentrated under 
reduced pressure, diluted with a saturated aqueous solution of 
sodium bicarbonate and ethyl acetate and the layers were 
separated. The organic layer was washed with brine and dried 
over magnesium sulfate. After evaporating the solvent, the 
residue was diluted with tetrahydrofuran (50 ml) and lithium 
aluminum hydride (1.7 g) was added thereto in portions under 
ice cooling and stirring followed by heating under reflux for 
4 hr . Under cooling with ice water , water ( 1 . 7 ml ) , a 5 N aqueous 
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solution of sodium hydroxide (5.1 ml) and further water (1.7 
ml) were carefully added to the reaction solution in this order 
and the resultant mixture was stirred vigorously. The 
resulting precipitate was filtered off and the filtrate was 
concentrated under reduced pressure and purified by NH- silica 
gel column chromatography (methylene chloride/methanol 
system) to give the title compound (4.0 g) as a pale yellow oil 
(yield: 80%). 
X H - NMR (400 MHz , CDC1 3 ): 

8(ppm) 1.31-1.60(4H, m) , 1 . 80-1 . 89 ( 2H, m) , 2 . 01-2 . 11 ( 2H, 
m), 2.50-2.58(2H, m) , 2 . 63-2 . 81 ( 3H, m) , 2 . 9 1-3 . 00 ( 2H, m) , 
6.94-7.03(2H, m) , 7 . 14-7 . 25 (2H, m) . 

Production Example- 45 Synthesis of 1 - fpiperi rH n-4-yl ) - 
indoline 




CO 

A mixture of indoline (25 g) , 1- acetyl- 4 -piperidone (25 
g) . platinum oxide (0.5 g) , acetic acid (20 ml) and ethanol (200 
ml) was catalytically reduced at ordinary temperature under 
atmospheric pressure overnight. After filtering off the 
catalyst, the filtrate was concentrated under reduced pressure 
and diluted with a 2 N aqueous solution of sodium hydroxide and 
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ethyl acetate. The organic layer was washed with brine, dried 



column chromatography (methylene chloride/ethanol system) . 
To the obtained residue was added 5 N hydrochloric acid (300 
ml) followed by heating the mixture under reflux for 2 hr. Then 
the reaction solution was basif led with a cone . aqueous solution 
of sodium hydroxide, diluted with ethyl acetate and the layers 
were separated. The organic layer was washed with a saturated 
aqueous solution of sodium chloride, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to 
give the title compound (26 g) as brown crystals (yield: 61%). 
1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.51-1.69(3H, m) , 1 . 80-1 . 85 ( 2H, m) , 2 . 66-2 . 72 ( 2H, 
m), 2.91(2H, t, J=8Hz), 3 . 11-3 . 22 ( 2H, m) , 3.39(2H, t, J=8Hz), 
3.40-3.52(lH, m), 6.41(1H, d, J=8Hz), 6.60(1H, d, J=8Hz), 
7.01-7.10(2H, m) . 

Production Examp l e 46 Synthesis o-F 1 - (pipftT-irtln-4-yl 
f luoroindol ine 



l-Chloroethyl chlorof ormate (2.8 g) was added dropwise 
into a solution of 1- ( l-benzylpiperidin-4-yl) -6- 



over anhydrous magnesium sulfate and purified by silica gel 



H 
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f luoroindoline (2.0 g) in toluene (50 ml) followed by heating 
the mixture under reflux for 2 hr. Then the reaction solution 
was concentrated under reduced pressure and methanol was added 
thereto followed by heating under reflux again for 2 hr. After 
concentrating under reduced pressure, a 5 N aqueous solution 
of sodium hydroxide and chloroform were added thereto, the 
layers were separated. The organic layer was then washed with 
brine and dried over anhydrous magnesium sulfate to give the 
title compound (1.0 g) as a brown oil (yield: 70%). 
X H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 1.59-1.71(2H,m), 1 . 80-1 . 87 ( 2H, m) , 2.06(1H, br-s) , 
2.68-2.75(2H, m) , 2.91(2H, t, J=8Hz), 3 . 20-3 . 29 ( 2H, m) , 
3.34-3.48(lH, m) , 3.45(2H, t, J=8Hz), 6.08(1H, d, J=8Hz), 
6.23(1H, t, J=8Hz), 6.91(1H, t, J=8Hz). 
Production Example 47 Synthesis of 6-bromnindniinP. 
(47-1) 6-Bromo-2-oxy inflo1 e 



Under ice cooling, diethyl malonate (500 g) was added 
dropwise into a suspension of sodium hydride (125 g) in dimethyl 
sulfoxide (800 ml) . After the solution became homogeneous, the 
resultant mixture was heated to 100°C and a solution of 
2 , 5-dibromonitrobenzene (500 g) in dimethyl sulfoxide (400 ml) 
was added dropwise thereinto followed by stirring the resultant 



Br. 



H 
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mixture at 100°C for 5 hr. Then the reaction solution was 
diluted with ice water (21), mixed with ethyl acetate (81), 
and the layers were separated. The organic layer was washed 
successively with water (2 1) four times and brine and dried 
over anhydrous magnesium sulfate. After evaporating the 
solvent under reduced pressure, the residue was diluted with 
ethanol (2.5 1) followed by the addition of tin (380 g) . Under 
ice cooling, cone, hydrochloric acid (1.5 1) was added dropwise 
into the reaction mixture . After the completion of the addition , 
the resultant mixture was heated under reflux for 3 hr and 
diluted with ice water (8 1). The resulting crystalline 
precipitates were collected by filtration, washed with water 
and hexane, and air dried at 50°C for 2 4 hr to give the title 
compound (321 g) (yield: 84%). 
^-NMR (400 MHz, CDC1 3 ): 

8(ppm) 3.51(2H, s), 7.06(1H, s), 7.10(1H, d, J=8Hz), 
7.17(1H, d, J=8Hz), 8.27(1H, br-s). 
(47-2) 6-Bromo indol ine 




Under ice cooling, a borane/methyl sulfide complex (300 
ml) was added dropwise into a suspension of 6 -bromo- 2 -oxyindole 
(311 g) in toluene (11). Then the resultant mixture was slowly 
heated under reflux. After 2 hr, it was ice cooled followed 
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by the addition thereto of a 5 N aqueous solution of sodium 
hydroxide (500 ml) , an 8 N aqueous solution of sodium hydroxide 
(500 ml) and ethyl acetate (400 ml). After vigorously stirring 
for 1 hr, it was diluted with ethyl acetate (1.6 1) and water 
(1 1) and the layers were separated. The organic layer was 
washed successively with water (11) twice and brine (0.5 1) 
and dried over anhydrous magnesium sulfate. The residue was 
purified by NH- silica gel column chromatography (hexane/ethyl 
acetate system) to give the title compound (169 g) (yield: 58%) . 
1 H-NMR (400 MHz , CDC1 3 ): 

5(ppm) 2.96(2H, t, J=8Hz), 3.58(2H, t, J=8Hz ) , 6.76(1H, 
s), 6.80(1H, d, J=8Hz), 6.95(1H, d, J=8Hz). 
Production Example 48 Synthesis of 1-f pj,pftT-lfH n-4-Y , n-fi- 
bromoindollTm 




1-Chloroethyl chlorof ormate (13.7 g) was added dropwise 
into a solution of 1- ( l-benzylpiperidin-4-yl) -bromoindoline 
(14.3 g) in toluene (250 ml) and the resultant mixture was heated 
under reflux for 2 hr. Then it was concentrated under reduced 
pressure and methanol was added thereto followed by heating 
under reflux for 2 hr. After concentrating under reduced 
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pressure, a 5 N aqueous solution of sodium hydroxide and ethyl 
acetate were added thereto and the layers were separated. The 
organic layer was washed with brine and dried over anhydrous 
magnesium sulfate to give the title compound (8.4 g) as a brown 
oil (yield: 78%). 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.51-1.69(2H, m) , 1 . 78-1 . 83 ( 2H, m) , 2.06(1H, br-s) , 
2.67-2.73(2H, m) , 2.90(2H, t, J=8Hz), 3 . 19- 3 . 23 ( 2H , m) , 
3.31-3.43(1H, m) , 3.41(2H, t, J=8Hz), 6.49(1H, s), 6.68(1H, t, 
J=8Hz), 6.85(1H, t, J=8Hz). 

Production Examp l e 49 Synthesis of 1 -fp inerld-m ^-y-n-fi- 
nitroindol ins 

H 

O z N 

70% nitric acid (2.6 ml) was added dropwise at -15°C into 
a solution of 1- (piperidin-4-yl)indoline (6.9 g) in cone, 
sulfuric acid (50 ml) . After 20 min, the reaction mixture was 
diluted with ice water and basified with a cone, aqueous 
solution of sodium hydroxide, the reaction solution was mixed 
with ethyl acetate, and the layers were separated. The organic 
layer was washed with brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure to give the 
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title compound (7 g) as a brown oil (yield: 83%). 
X H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.53-1. 69(3H, m) , 1 . 75- 1 . 83 ( 2H, m) , 2 . 69-2 . 78( 2H, 
m) , 3.03(2H, t, J=8Hz), 3 . 16-3 . 23 ( 2H, m) , 3 . 44-3 . 51 ( 1H, m) , 
3.52(2H, t, J=8Hz), 7.08(1H, d, J=8Hz), 7.10(1H, s), 7.48(1H, 
d, J=8Hz). 

Production Example 50 Synthesis of 6-dimethylaminoindoline 
(5Q-1 ) l-Acety l-6-a miriQindQline 



Fuming nitric acid (11 ml) was added dropwise at -15°C into 
a solution of indoline (26.5 g) in cone, sulfuric acid (250 ml) . 
After 20 miii, the resultant mixture was diluted with ice water 
and washed with ethyl acetate. The aqueous phase was basified 
with a cone, aqueous solution of sodium hydroxide, extracted 
with ethyl acetate, washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. To 
the residue were added acetic anhydride (100 ml) and pyridine 
(100 ml) and the reaction mixture was stirred at room 
temperature for 4 hr. After adding ice water to the reaction 
solution, the resulting crystalline precipitates were 
collected by filtration and mixed with an iron powder (40 g) , 
ammonium chloride (60 g) , water (70 ml) and ethanol (300 ml). 
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The resultant mixture was stirred at 60°C overnight followed 
by filtration and concentration under reduced pressure. After 
adding water, the resultant mixture was stirred vigorously. 
The resulting crystalline precipitates were collected by 
filtration and air dried at 70°C overnight to give the title 
compound (19 g) as a brown powder (yield: 57%). 
X H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 2.20(3H, s), 3.08(2H, t , J=8Hz), 3 . 63 ( 2H, _br-s ) , 
4.01(2H, t, J=8Hz), 6.33(1H. d, J=8Hz), 6.91(1H, d, J=8Hz), 
7.67(1H, s). 

f 5Q-2) 6-Dimet.hvlam.inoindol inp. 




A mixture of 1- acetyl- 6 -aminoindoline (1.0 g) , 37% 
formaldehyde (5.2g), acetic acid ( 1 . 0 ml ) , platinum oxide (0.1 
g) and methanol (20 ml) was catalytically reduced at ordinary 
temperature under atmospheric pressure. After a day, the 
catalyst was filtered off and the filtrate was concentrated 
under reduced pressure. The residue was diluted with a 
saturated aqueous solution of sodium bicarbonate and ethyl 
acetate. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate, concentrated under reduced 
pressure and purified by silica gel column chromatography 
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(methylene chloride /ethanol system) . To the obtained residue 
was added 5 N hydrochloric acid (30 ml) followed by heating the 
resultant mixture under reflux for 1 hr. Then the reaction 
solution was basified with a cone, aqueous solution of sodium 
hydroxide and extracted with chloroform. After purifying by 
silica gel column chromatography ( hexane/ethyl acetate system) , 
the title compound ( 0 . 6 g ) was obtained as a brown powder ( yield : 
65%). 

1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 2.89(6H, s) , 2.91(2H, t, J=8Hz) , 3.52(2H, t, J=8Hz) , 
3.70(1H, br-s), 6.11(1H, d, J=8Hz), 6.12(1H, s), 6.95(1H, d, 
J=8Hz) . 

Production Example 51 Synthesis of 1 - f piperl rii n-4-yl 1 -6- 
methoxyindoline 



1-Chloroethyl chlorof ormate (10.5 g) was added dropwise 
into a solution of 1- ( l-benzylpiperidin-4-yl ) -6- 
methoxyindoline (7.9 g) in toluene (200 ml) and the resultant 
mixture was heated under reflux for 3 hr. Then it was 
concentrated under reduced pressure and methanol was added 
thereto followed by heating the resultant mixture under reflux 



H 
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for 2 hr. After concentrating under reduced pressure, a 5 N 
aqueous solution of sodium hydroxide and. chloroform were added 
thereto, and the layers were separated. The organic layer was 
washed with brine and dried over anhydrous magnesium sulfate 
to give the title compound (4.1 g) as a brown oil (yield: 72%) . 
1 H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.51-1.62(2H,m), 1 . 78-1 . 85 ( 2H, m) , 1.92(1H, br-s) , 
2.62-2.74(2H, m) , 2.89(2H, t, J=8Hz), 3 . 13-3 . 22 ( 2H, m.) , 
3.34-3.46(lH, m) , 3.40(2H, t, J=8Hz ) , 3.76(3H, s), 6.00(1H, s), 
6.11(1H, d, J=8Hz), 6.93(1H, d, J=8Hz). 

Production Example 5?, Synthesis of l-(p i perldin-4-yl')-6- 
acetamidomethylindo.il ne 



Under ice cooling , acetyl chloride (1.7 ml ) was added 
dropwise into a solution of l-[l-(4-t- 

butoxycarbonyl)piperidin-4-yl] -6-aminomethylindoline (8.3 g) 
and triethylamine (2.4 g) in acetonitrile (150 ml) followed by 
stirring the resultant mixture at room temperature for 1 hr. 
To the liquid reaction mixture were added a saturated aqueous 
solution of sodium bicarbonate and ethyl acetate and the layers 
were separated. The organic layer was then washed with brine. 
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dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. After adding chloroform (100 ml) and 
trif luoroacetic acid (50 ml) , the resultant mixture was stirred 
at room temperature f or 2 hr . After concentrating under reduced 
pressure, a 2 N aqueous solution of sodium hydroxide (100 ml) 
and toluene (50 ml) were added thereto followed by vigorous 
stirring. Then the resultant mixture was purified by NH- silica 
gel column chromatography (methanol/ethyl acetate system) to 
give the title compound (3.78 g) as white needles (yield: 58%) . 
m. p.: 165-167°C 
X H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.64-1.86(4H, m) , 2 . 52-2 . 82 ( 2H, m) , 2.93(2H, t, 
J=8Hz) , 3.24-3.32(2H, m) , 3.42{2H, t, J=8Hz) , 3 . 44-3 . 52 ( 1H, m) , 
4.33(2H, d, J=5Hz), 5.67(1H, br-s), 6.34(1H, s), 6.51(1H, d, 
J=8Hz), 7.00(1H, d, J=8Hz). 
FAB -Mass : 274 (MH + ) 

Production Example 53 Synthesis of 6- ( N-methyl sulf amoyl - 
methyl linflnH t^. 

(53-1 ) l-t-butoxycarbonyl-6-bromoindoline 



Di-t-butyl carbonate (6.7 g) was added to a solution of 
6-bromoindoline (5.1 g) and triethylamine (3.1 g) in 
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tetrahydrofuran (50 ml) followed by stirring the resultant 
mixture at room temperature overnight. After adding water and 
ethyl acetate thereto, the layers were separated and the organic 
layer was washed with brine and dried over anhydrous magnesium 
sulfate. The residue was then purified by silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (5.5 g) as a colorless oil (yield: 71%). 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.56(9H, s), 3.04(2H, t, J=8Hz), 3.99(2H, t, J=8Hz), 
6.98(1H, d, J=8Hz), 7.03(1H, d, J=8Hz), 8.04(1H, s). 
(53-2) — 1 - 1 - Bu t oxvcarbony 1 - 6 - hydr oxyme t hy 1 1 n d o 1 i n e 



A 2.5 M solution (7 ml) of n-butyllithium in hexane was 
added dropwise at -78°C into a solution of 1-t- 
butoxycarbonyl-6-bromoindoline (3.5 g) in tetrahydrofuran 
(100 ml) over 5 min. After 10 min, dimethylf ormamide (1.4 ml) 
was added thereto and the resultant mixture was heated to room 
temperature. After adding a saturated aqueous solution of 
ammonium chloride and ethyl acetate thereto, the layers were 
separated and the organic layer was washed with brine, dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure. Then ethanol (20 ml) and sodium borohydride (0.4 g) 
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were added to the residue followed by stirring the resultant 
mixture at room temperature for 1 hr. After adding ice water 
and ethyl acetate to the reaction solution, the organic layer 
was separated, washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (1.9 
g) as a colorless oil (yield: 66%). 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.60(9H, s) , 3.08(2H, t, J=8Hz) , 3.99(2H, t, J=8Hz) , 
4.68(2H, s), 6.95(1H, d, J=8Hz), 7.12(1H, d, J=8Hz), 7.87(1H, 
s) . 

(53-3) 1 -Acetyl- 6 -chloromethylindoline 



A solution of l-t-butoxycarbonyl-6-hydroxymethyl- 
indoline (1.9 g) in cone, hydrochloric acid (20 ml) was stirred 
at 50°C overnight. Then it was basified by adding a cone, 
aqueous solution of sodium hydroxide. After adding ethyl 
acetate (40 ml) and acetyl chloride (0.5 ml), the resultant 
mixture was stirred at room temperature for 1 hr. The organic 
layer was separated, washed with brine and dried over anhydrous 
magnesium sulfate. The residue was purified by silica gel 
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column chromatography (hexane/ethyl acetate system) to give the 
title compound (0.87 g) as a colorless oil (yield: 54%). 
'H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 2.23(3H, s), 3.20(2H, t, J=8Hz), 4.09(2H, t, J=8Hz), 
4.59(2H, s), 7.06(1H, d, J=8Hz), 7.16(1H, d, J=8Hz ) , 8.25(1H, 
s) . 

(53-4) 6 - ( N-Methvlsulf amoylmethyl ) indol i ns 



A solution of 1- acetyl- 6 -chloromethylindoline (470 mg) , 
sodium sulfite (330 mg) and tricaprylylmethylammonium chloride 
(50 mg) in water (30 ml) was heated under reflux for 1 hr and 
then concentrated under reduced pressure. To the residue were 
added phosphorus pentaoxide ( 500 mg) and phosphorus oxychloride 
(5 ml) followed by stirring the resultant mixture at room 
temperature for 3 hr. Next, ice water and ethyl acetate were 
added to the reaction solution, the layers were separated. The 
organic layer was washed with brine and dried over anhydrous 
magnesium sulfate . After concentrating under reduced pressure , 
a 2 M solution of methylamine in tetrahydrofuran (20 ml) was 
added to the residue followed by stirring the mixture at room 
temperature overnight. After adding a saturated aqueous 
solution of sodium bicarbonate and ethyl acetate to the reaction 
solution, the layers were separated and the organic layer was 
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washed with brine and dried over anhydrous magnesium sulfate. 
After concentrating under reduced pressure, the crystalline 
precipitates were collected, washed with ethanol and dissolved 
in 5 N hydrochloric acid ( 5 ml) followed by heating under reflux 
for 1 hr. Under ice cooling, the pH value of the reaction 
solution was adjusted to pH 8 with a cone, aqueous solution of 
sodium hydroxide, chloroform was added and the layers were 
separated. Then the organic layer was washed with brine. T dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure to give the title compound (100 mg) as white crystals 
(yield: 20%). 
1 H-NMR (400 MHz, CDC1 3 ) : 

8(ppm) 2.71(3H, s), 3.01(2H, t, J=8Hz), 3.20(1H, br-s), 
3.58(2H, t, J=8Hz), 4.15(2H, s), 4.25(1H, br-s), 6 . 65-6 . 69( 2H, 
m) , 7.08(1H, d, J=8Hz). 

Production fixample 54 Synthesis of 3 -methy l i ndol i pp. 



3-Methylindole (1.0 g) was dissolved in trif luoroacetic 
acid (30 ml). Under ice cooling, triethylsilane (2.4 ml) was 
added dropwise thereinto followed by stirring for 1 hr. After 
concentrating under reduced pressure, a saturated aqueous 
solution of sodium bicarbonate and ethyl acetate were added 
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thereto, the layers were separated. Next, the organic layer 
was washed with brine, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) to give the title compound (0.673 g) as a pale 
yellow oil (yield: 66.3%). 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.32(3H, d, J=6.8Hz), 3.11(1H, t, J = 8.6Hz), 3..36(1H, 
m) , 3.70(1H, t, J=8.6Hz), 6.65(1H, d, J=8.0Hz), 6.73(1H, t, 
J=8.0Hz), 7.03(1H, t, J=8.0Hz), 7.09(1H, d, J=8.0Hz). 
Production Example 55 Synthesis of 3- ( 4-f luorophenyl 1 - 

(55-1) 2- (t-ButoxY)carbonylaminobenzyl alcohol 



2 -Aminobenzyl alcohol (5 g) was treated as reported in 
Synthesis, 871 (1991). to give the title compound (5.776 g) as 
a pale yellow oil (yield: 60.4%). 
1 H-NMR (400 MHz, DMSO-d 6 ) : 

S(ppm) 1.52(9H, s), 4.69(2H, s), 7.02(1H, t, J=8.0Hz), 
7.17(1H, d, J=8.0Hz), 7.31(1H, t, J=8.0Hz), 7.63(1H, m) , 
7.91(1H, d, J=8.0Hz). 

( 55-2 ) 2- ( t-Butoxy ) carbonylaminobenzyl bromide 




NHBoc 
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To 2- ( t-butoxy ) carbonylaminobenzyl alcohol (4.93 g) was 
added triethylamine (0.58 ml) followed by the same reaction as 
the one described in the above Production Example 1 . Then the 
reaction solution was concentrated under reduced pressure and 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) to give the title compound (5.380 g) as pale 
yellow crystals (yield: 8 6.1%). 
X H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.58(9H, s), 4.51(2H, s), 6.68(1H, m) , 7.06(1H, t, 
J=8.0Hz), 7.28(1H, d, J=8 . 0Hz ) , 7.34(1H, t, J=8 . 0Hz ) , 7.84(1H, 
d, J=8.0Hz). 

(55-3) 2- ( 4-Fluorobenzyl) -N- f t-hut.oxy ) carbonylanlline 



Boc 




2- (t-Butoxy) carbonylaminobenzyl bromide (2.98 g) and 
4-phenylmagnesium bromide were treated as reported in J. 
Organomet. C. 329, 133 - 138 (1987). to give the title compound 
(1.187 g) as pale yellow crystals (yield: 39.4%). 
1 H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.46(9H, s) , 3.93(2H, s) , 6.12(1H, m) , 6 . 91-7 . 12 ( 7H, 
m) , 7.82(1H, br-d) . 
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( 5 5- 4 ) 1- ( t -Butox y}c arbonyl-3- ( 4-f luoropheny l ) indole 



F 




Boc 



2- ( 4-Fluorobenzyl) -N- ( t-butoxy ) carbonylaniline (0.5 g) 
was treated as reported in Synthesis, 871 (1991). to give the 
title compound (0.340 g) as a pale yellow oil (yield: 6.8.2%). 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.69(9H, s), 7.15(2H, t, J=8.8Hz), 7.29(1H, t, 
J=8.0Hz), 7.37(1H, t, J=8.0Hz), 7.59(2H, dd, J=6.0, 8 . 8Hz ) , 
7.67(1H, s), 7.75(1H, d, J=8.0Hz), 8.22(1H, d, J=8.0Hz). 
(55-5) 3- ( 4 -Fluorophenyl) indoline 



,F 




1- ( t-Butoxy)carbonyl-3- ( 4 -fluorophenyl) indole (0.340 g) 
was freed from the protecting group with the use of 
trif luoroacetic acid and then treated as in the above Production 
Example 54 to give the title compound (0. 184 g) as a pale yellow 
oil (yield: 79.0%). 
'H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 3.45(1H, t, J=8.8Hz) , 3.92(1H, t, J=8 . 8Hz ) , 4.48(1H, 
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t, J=8.8Hz), 6.72(2H, m) , 6.89(1H, d, J=8 . 4Hz ) , 6.99(2H, t, 
J=8.4Hz), 7.08(1H, t, J=8.4Hz), 7.23(2H, m) . 
Production Example 56 S ynthesis of 3- ( 4-f Inorobenzyl ) - 
indoline 

( 56- 1) 3- f 4-F.luorobenzyl) indole 




3-Formylindole was treated as reported in Tetrahedron 
Lett. , 1869 (1986) . to give the title compound as a yellow oil. 
^-NMR (400 MHz, CDC1 3 ): 

6(ppm) 4.05(2H, s), 6.84(1H, s), 6.93(2H, t, J=8.4Hz), 
7.06(1H, t, J=8.0Hz), 7.15-7.19(3H, m) , 7.46(1H, d, J=8.0Hz), 
7.97(1H, m) . 

(56-21 3- ( 4 -Fluorobenzyl) indoline 




3- ( 4-Fluorobenzyl) indole (2.119 g) was dissolved in 
trif luoroacetic acid (3.9 ml). Under ice cooling, a 1.0 M 
solution (18.7 ml) of a borane/tetrahydrof uran complex in 
tetrahydrof uran was dropped into the above solution followed 
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by stirring the resultant mixture at room temperature for 1 hr . 
After adding water, the reaction solution was concentrated 
under reduced pressure. Then ethanol (20 ml) and a 5 N aqueous 
solution (46 ml) of sodium hydroxide were added and the 
resultant mixture was stirred at room temperature for 1 hr. 
After adding ethyl acetate (200 ml) thereto, the layers were 
separated and the organic layer was washed with brine, dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (1.163 g) as a yellow oil (yield: 54.4%). 
X H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 2.80(1H, dd, J=8.0, 13.6Hz), 3.06(1H, dd, J=4 . 6 , 
13.6Hz), 3.26(1H, m) , 3.55(2H, m) , 6 . 48-6 . 71 ( 2H, m) , 6.92(1H, 
t, J=7.6Hz), 6.99(2H, t, J=8.8Hz), 7.05(1H, t, J=7.6Hz), 
7.15(1H, dd, J=5.6, 8.8Hz). 

Product i on Example 57 Synthesis of 3- ( 3-p yri d ylmethyl ^ - 
indol i nfi 

(57- 1 ) — 3- f 3-Pyri dylmethyl ) i ndol e 



3-Bromopyridine was treated as reported in Tetrahedron 
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Lett. , 1869 (1986) . to give the title compound as a yellow oil. 
1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 4.11(2H, s), 6.92(1H, s), 7.09(1H, t, J=8.0Hz), 
7.18(2H, m) , 7.46(1H, d, J = 8.0Hz), 7.48(1H, d, J=8.0Hz), 
7.54(1H, d, J=8.0Hz), 8.33(1H, m) , 8.45(1H, m) , 8.60(H, m) . 
( 57-2) 3 - ( 3 - Pyri dy lmethyl ) indoline 



3- ( 3 - Pyridylmethyl ) indole (0.212 g) was treated as in the 
above Production Example 56-2 to give the title compound (0.253 
g) as a yellow oil. 
1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 2.83(1H, m), 3.06(1H, m) , 3.27(1H, d, J=3.2Hz), 
3.56(2H, m) , 6.50(1H, d, J=8.0Hz), 6.69(1H, t, J=8.0Hz), 
6.92(1H, d, J=8.0Hz), 7.23(1H, m) , 7.49(1H, d, J=8.0Hz), 
8.48(1H, m) . 

Production Example 58 Synthesis of 3 - ( 4-methoxybenzyl ) - 
indol ine 

(58-1) 3 - ( 4 -Methoxybenzyl ) indole 
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l-Diethylcarbamoyl-3-f ormylindole (7.33 g) , which had 
been obtained according to the method of Tetrahedron Lett . , 1869 
(1986) . , and 4-methoxyphenylmagnesium bromide were treated as 
reported in Tetrahedron Lett., 1869 (1986). to give the title 
compound (5.480 g) as a pale yellow oil (yield: 77.0%). 
X H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 3.78(3H, s), 4.06(2H, s), 6.82(2H, d, J=6.8Hz), 
6.90(1H, s), 7.07(1H, t, J=8.0Hz), 7.18(1H, t, J=8.0Hz), 
7.20(2H, d, J=6.8Hz), 7.36(1H, d, J=8.0Hz), 7.51(1H, d, 
J=8.0Hz) , 7.89(1H, m) . 
(58-2 1 3- f 4-Methoxybenzyl)indoline 



3- ( 4 -Methoxybenzyl) indole (0.5 g) was treated as in 
Production Example 54 to give the title compound (0.332 g) as 
a pale yellow oil (yield: 65.7%). 
X H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 2.76(1H, dd, J=8.4, 14.0Hz), 3.04(1H, dd, J=5.2, 
14.0Hz), 3.54(2H, m) , 3.76(1H, d, J=5.2Hz), 3.81(3H, s), 
6.65(1H, d, J=7.6Hz), 6.69(1H, t, J=7.6Hz), 6.85(2H, d, 
J=8.2Hz), 6.95(1H, d, J=7.6Hz), 7.04(1H, t, J=7.6Hz), 7.12(2H, 
d, J=8.2Hz). 

Product ion Example 5 9 Synthe s is of 3- (3 - 
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methoxyphenethyl ) indoli ne 

(59-1) 1 -Diethylcarhamovl-3- f2-(3- 

methoxyp hen yl ) vinyl 1 indol e 

OMe 

<H 

NEt 2 

3-Methoxybenzyltriphenylphosphonium chloride (1-.71 g) 
and l-diethylcarbamoyl-3-formylindole (1.71 g) , which had 
been synthesized according to the method of Tetrahedron Lett. , 
1869 (1986)., were reacted in tetrahydrof uran (5 ml) as in the 
above Production Example 41-1 to give the title compound (0.842 
g) as a brown oil (yield: 59.1%). 

( 5 9 - 7. ) 1 - Diethyl r.n rbamovl- 3 - ( 3 -methoxvphenethvl ) indole 

OMe 

°=< 

NEt 2 

l-Diethylcarbamoyl-3- [2- ( 3 -methoxyphenyl) vinyl] indole 
(0.842 g) was dissolved in methanol (20 ml) and catalytically 
reduced with the use of palladium carbon at room temperature 
under atmospheric pressure for 1 nr. After filtering off the 
catalyst, the filtrate was concentrated under reduced pressure 
to give the title compound (0.864 g) as a brown oil (yield: 
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quantitative) . 

1 H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 1.19(6H, t, J=7.2Hz), 3.01(4H, m) , 3.42(4H, q, 
J=7.2Hz), 3.78(3H, s). 6.72(2H, m) , 6.79(1H, d, J=8.4Hz), 
6.95(1H, s), 7.18(2H, t, J=8.4Hz), 7.27(1H, m) , 7.57(1H, d, 
J=8.4Hz), 7.63(1H, d, J=8.4Hz). 
( 59-3) 3- (3 - M ethoxyphenethyl) indole 



l-Diethylcarbamoyl-3- ( 3-methoxyphenethyl ) indole (0 . 86 4 
g) was deprotected as reported in Tetrahedron Lett . , 7911 (1993). 
to give the title compound (0.554 g) as a brown oil (yield: 
91.1%) . 

X H-NMR (400 MHz, CDC1 3 ) : 

8(ppm) 3.00(2H, m) , 3.08(2H, m) , 3.78(3H, s) , 6.75(2H, m) , 
6.82(1H, d, J=8.0Hz), 6.93(1H, s), 7.12(1H, t, J=8.0Hz), 
7.19(2H, q, J=8.0Hz), 7.36(1H, d, J=8.0Hz), 7.62(1H, d, 
J=8.0Hz), 7.93(1H, m) . 

(59-4) 3-(3 -Methoxyphenethyl ) indoline 



3- ( 3-Methoxyphenethyl) indole (0.5 54 g) was treated as in 
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the above Production Example 56-2 to give the title compound 
(0.133 g) as a pale yellow oil (yield: 23.8%). 
'H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.83(1H, m) , 2.15(1H, m) , 2.70(2H, t, J=8.0Hz), 
3.34(1H, m) , 3.71(2H, t, J=8.0Hz), 3.80(3H, s), 6.64(1H, d, 
J=8.0Hz), 6.75(3H, m) , 6.80(1H, d, J=8.0Hz), 7.03(1H, t, 
J=8.0Hz), 7.10(1H, d, J=8.0Hz), 7.20(1H, t, J=8.0Hz). 
Production Example 60 Synthesis of 3- f 3-f luorop henethyl 1 - 
indoline 

(6Q-1) 3- [ 2 - ( 3 -Fluorophenyl) vinyl 1 indole 




3-Formylindole (1.0 g) and 3-f luorobenzylphosphonium 
chloride (2.8 g) were treated as in the above Production Example 
41-1 to give the title compound (0.598 g) as colorless crystals 
(yield: 73.1%). 
X H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 6.51(1H, d, J=12.0Hz), 6.80(1H, d, J=12.0Hz), 
6.89(1H, m) , 7 . 06-7 . 37(7H, m) , 7.47(1H, dd, J=0 . 4 , 8.0Hz), 
8.04(1H, m). 

(60-2) 3- ( 3 -Fluorophenethy l ) i ndole 
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3- [ 2- ( 3-Fluorophenyl) vinyl] indole (0.598 g) was treated 
as in the above Production Example 59-2 to give the title 
compound (0.541 g) as a brown oil (yield: 89.7%). 
"H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 3.04(4H, m) , 6.90(2H, m) , 6.98(1H, d, J=8-.0Hz), 
7.13(1H, dt, J=0.8, 8.0Hz), 7.23(2H, m) , 7.36(1H, d, J=8.0Hz), 
7.61(1H, dd, J=0.8, 8.0Hz), 7.89(1H, br-s). 
(60-3) 3- ( 3-Fluorophenethyl)indoline 




3- ( 3-Fluorophenethyl) indole (0.541 g) was treated as in 
the above Production Example 56-2 to give the title compound 
(0.582 g) as a brown oil (yield: quantitative). 
1 H-NMR (400 MHz, CDC1J : 

6(ppm) 1.87C1H, m), 2.14(1H, m) , 2.72(2H, t, J=8.0Hz), 
3.26(2H, t, J=8.0Hz), 3.30(1H, m) , 3.71(1H, t, J=8.0Hz), 
6.65(1H, d, J=8.0Hz), 6.73(1H, t, J=8.0Hz), 6.88(2H, m) , 
7.03(1H, t, J=8.0Hz), 7.13(1H, d, J=8.0Hz), 7.23(1H, m) . 
Production Example 61 Synthesis of 4- f4-f hior ophftn yl ) - 

indoline 
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A mixture of 4 -bromoindole (1.0 g) , which had been 
synthesized according to the method of J . Org. Chem. (1986, Vol. 
5, No. 26, p. 5106.), 4 - f luorophenylboroni c acid (1.1 g) , 
tetrakis (triphenylphosphine) palladium (0.24 g) , a 10% aqueous 
solution (10 ml) of sodium carbonate and toluene (20 ml) was 
heated under reflux for 4 hr . Then ethyl acetate was added to 
the reaction solution and the layers were separated. The 
organic layer was washed with brine and dried over anhydrous 
magnesium sulfate. The residue was purified by silica gel 
column chromatography (hexane/e thyl acetate system) . To the 
resulting residue was added trif luoroacetic acid (10 ml) and 
a 1 M solution (6.8 ml) of a borane/ tetrahydrof uran complex in 
tetrahydrofuran followed by stirring the mixture at 0°C for 1 
hr . After adding water, the resultant mixture was concentrated 
under reduced pressure. Then ethanol and an aqueous solution 
of sodium hydroxide were added thereto and the reaction mixture 
was stirred for 30 min. After adding ethyl acetate to the 
reaction solution, the layers were separated and the organic 
layer was washed with brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (hexane/ethyl 
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acetate system) to give the title compound (0.5 g) as a colorless 
oil (yield: 46%). 
1 H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 3.01(2H, t, J=8Hz), 3.50(2H, t, J=8Hz), 3.81(1H, 
br-s), 6.61(1H / d, J=8Hz), 6.72(1H, d, J=8Hz), 7 . 02-7 . 10 ( 3H, 
m) , 7 . 38-7 . 41( 2H, m) . 

Production Example 6 2 S ynthesis of thiazolo f 5 . 4 -f 1 indoline 



Bromine (2.5 ml) was added dropwise into a solution of 
1 -acetyl- 6 -aminoindoline (6.0 g) and potassium thiocyanate 
(9.3 g) in acetic acid (100 ml) followed by stirring the 
resultant mixture at room temperature for 5 hr. Under ice 
cooling, a 5 N aqueous solution of sodium hydroxide was added 
thereto and the crystalline precipitates were collected by 
filtration. Then these crystals were air dried at 60°C 
overnight and dissolved in dimethylf ormamide (90 ml). After 
adding isoamyl nitrite (18 ml) dropwise thereinto, the reaction 
mixture was stirred at 80°C for 1 hr followed by concentration 
under reduced pressure. Then a 5 N aqueous solution of sodium 
hydroxide and chloroform were added thereto and the layers were 
separated. The organic layer washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
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pressure. The residue was purified by NH-silica gel column 
chromatography (hexane/ethyl acetate system) . After adding 5 
N hydrochloric acid (150 ml), the mixture was heated under 
reflux for 30 min . Then a 5 N aqueous solution of sodium 
hydroxide and ethyl acetate were added thereto and the layers 
were separated. The organic layer was washed with brine and 
dried over anhydrous magnesium sulfate. The residue was 
purified by silica gel column chromatography (hexane /.ethyl 
acetate system) to give the title compound (1.2 g) as brown 
powdery crystals (yield: 21%). 
X H-NMR (400 MHz , CDC1 3 ): 

5(ppm) 3.14(2H, t, J=8Hz), 3.65(2H, t, J=8Hz), 4.00(1H, 
br-s), 7.28(1H, s), 7.58(1H, s), 8.83(1H, s). 
Production Example 63 S ynthesis of 6- ( 4-f luorobenzene- 
sulf onylamino ) indoline 



Under ice cooling, 4 -f luorobenzenesulf onyl chloride (1.4 
g) was added dropwise into a solution (10 ml) of 1 -acetyl - 
6-aminoindoline (1.0 g) in pyridine followed by stirring the 
resultant mixture for 3 0 min. After concentrating it under 
reduced pressure, 5 N hydrochloric acid was added thereto and 
the resultant mixture was heated under reflux for 5 hr. Then 
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the reaction solution was basif led with a cone . aqueous solution 
of sodium hydroxide and extracted with ethyl acetate. The 
organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and purified by NH- silica gel column 
chromatography (methylene chloride /ethanol system) to give the 
title compound (1.36 g) as white powdery crystals (yield: 82%) . 
1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 2.95(2H. t. J = 8Hz), 3.64(2H, t, J=8Hz), 3,-78(lH, 
br-s) , 6.22(1H, d, J=8Hz) , 6.33(1H, br-s) , 6.48(1H, s) , 6.90(1H, 
d, J=8Hz), 7.08-7.12(2H, m) , 7 . 71-7 . 80 (2H, m) . 
Production Example 64 Synthesis of 4-methoxyindoline 



Under ice cooling, a 1 M solution (6.2 ml) of a 
borane/tetrahydrofuran complex in tetrahydrof uran was added 
dropwise into a solution of 4-methoxyindole (0.46 g) in 
trif luoroacetic acid (10 ml) followed by stirring the resultant 
mixture for 1 nr. 

After adding water, the resultant mixture was concentrated 
under reduced pressure and ethanol and a 5 N aqueous solution 
of sodium hydroxide were added thereto followed by stirring the 
mixture overnight. After concentrating it under reduced 
pressure, the residue was extracted with ethyl acetate. The 



H 
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organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (130 
mg) as a brown oil (yield: 28%) . 
a H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 2.95(2H, t, J=8Hz), 3.52(2H, t, J=8Hz), 3.80(1H, 
S), 6.28(1H, d, J=8Hz), 6.30(1H, d, J=8Hz), 6.99(1H, t, J=8Hz). 
Pr od uction Example 65 Synthes i s of 1- (p . iperidin-4-yl) i ndan 
(65-1) 1 -Hydroxy- 1- ( 4-pyridylUndan 




To 4-bromopyridine hydrochloride (19.4 g) were added a 
2 N aqueous solution (120 ml) of sodium hydroxide and ether (300 
ml) to extract 4-bromopyridine. Then the ether layer was dried 
over anhydrous potassium carbonate and cooled to -70°C. Into 
the resultant mixture was added dropwise 2.5 M n-butyllithium 
(40 ml) with stirring. After the completion of the addition, 
the reaction solution was stirred for 30 min and a solution (60 
ml) of 1-indanone in ether was added thereto at -70°C. Then 
the reaction solution was allowed to warm to room temperature 
over 12 hr. Then it was pertitioned between ethyl acetate and 
a saturated aqueous solution of ammonium chloride. The ethyl 
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acetate layer was washed with water, dried and concentrated 
under reduced pressure . The residue was purified by silica gel 
column chromatography (hexane/e thyl acetate system) to give the 
title compound (7.6 g) as a colorless oil (yield: 35.9%) . 
'H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2 .40-2 . 50 (2H, m) , 2 . 82 (1H, br-s) , 2 . 94 - 3 . 04 ( 1H , m) , 
3 . 17 - 3 . 26 (1H, m) , 7.02(1H, d, J=8.4Hz), 7.22(1H, dt, J=8.4, 
2.8Hz), 7.33(2H, d, J=8.0Hz), 7 . 3 0 - 7 . 37 ( 2H , m) , 8.47i2H, d, 
J=8 . 0Hz) . 

(65-2) 1 - (P-i psri din-4-yl ) indan 



A mixture of 1 - hydroxy - 1 -( 4 -pyr idyl ) indan (6.0 g), 6 N 
hydrochloric acid {20 ml) and ethanol (20 ml) was heated to 100°C 
for 3 0 min. Then the reaction solution was concentrated under 
reduced pressure and ethanol (200 ml) and platinum oxide (0.2 
g) were added to the residue followed by hydrogenation under 
3 kg/cm 2 . After the completion of the reaction, the reaction 
solution was filtered through celite and extracted with ethanol . 
The filtrate was concentrated under reduced pressure and the 
residue was partitioned between ethyl acetate and a 2 N aqueous 
solution of sodium hydroxide. The ethyl acetate layer was 
washed with water, dried, concentrated under reduced pressure 
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and. purified by NH- silica gel column chromatography (ethyl 
acetate ) to give the title compound ( 4 . 2 g ) as pale brown powdery 
crystals (yield: 73.4%). 
'H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.13-1.49(3H,m), 1.51(1H, br-s) , 1.62-1. 70(lH,m), 
1.72-1.82(1H, m) , 1 . 9 0 - 2 . 00 ( 1H , m) . 2 . 02 - 2 . 18 ( 1H , m) , 2.50- 
2.64(2H, m) , 2 . 75- 2 . 92 ( 2H , m) , 3 . 01-3 . 13 ( 3H , m) , 7 . 09 -7 . 21 ( 4H , 
m) . 

Production Example 6 6 Synthesis of 1- (piperidin-4-yl) -6- 
chlQro-7-azaindQiine 



A mixture of 2, 6-dichloro-3-f ormylmethylpyridine (5. 6 g) , 
ethyl 4-amino-l-piperidinecarboxylate (7.6 g) , platinum oxide 
(140 mg) , acetic acid (1.0 ml) and ethanol (100 ml) was 
catalytically reduced at ordinary temperature under 
atmospheric pressure in a stream of hydrogen. After 6 hr, the 
catalyst was filtered off and the filtrate was concentrated 
under reduced pressure. The residue was diluted with a 
saturated aqueous solution of sodium bicarbonate and ethyl 
acetate and the layers were separated. The organic layer was 
washed with brine and dried over magnesium sulfate and then the 
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solvent was distilled off. The residue was purified by silica 
gel column chromatography (methylene chloride/ ethanol system) . 
After adding triethylamine (1.5 g) and o-dichlorobenzene (100 
ml) , the resultant mixture was heated at 180°C for 2 hr . Then 
the reaction solution was concentrated under reduced pressure 
and diluted with a saturated aqueous solution of sodium 
hydrogencarbonate and ethyl acetate and the layers were 
separated. The organic layer was washed with brine, dried over 
magnesium sulfate and purified by silica gel column 
chromatography (hexane/ethyl acetate system) . After adding 
potassium hydroxide (10 g) and ethylene glycol (200 ml) to the 
residue, the resultant mixture was heated under reflux for 2 
hr . Then the reaction solution was diluted with water and ethyl 
acetate and the layers were separated. The organic layer was 
washed with brine and dried over magnesium sulfate. After 
evaporating the solvent the title compound (2.3 g) was obtained 
as a brown oil (yield: 33%). 
1 H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.71-1.89(4H, m) , 2 . 80-2 . 91 ( 2H, m) , 2.94(2H, t, 
J=8Hz) , 3. 25 -3. 34 (2H, m) , 3.66(2H, t, J=8Hz) , 4 . 11- 4 . 23 ( 1H , m) , 
6.38(1H, d, J=8Hz), 7.04(1H, d, J=8Hz). 

Production Example 67 S ynthesis of 1- f 4-pjperidinvl ) - 7- 
methoxy-1 . 2 . 3 . 4- tetrahydroo-uinoline 
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A solution of 1- (4 -piperidinyl) -7 -methoxy-3 , 4 - 
dihydrocarbostyryl (1.50 g) . which had been obtained by the 
method described in JP-A 3-173870, in THF (50 ml) was cooled 
to 0°C and lithium aluminum hydride (660 mg) was added thereto 
in five portions. The reaction mixture was stirred at 0°C for 
10 min and then heated under reflux for 4 hr . After the 
completion of the reaction, the reaction mixture was cooled to 
0°C and water (0.66 ml), a 5 N aqueous solution (0.66 ml) of 
sodium hydroxide and further water (2 ml) were successively 
added thereto. After further adding magnesium sulfate, the 
resultant mixture was stirred for 10 min. The resulting 
precipitate was filtered off through celite and the filtrate 
was concentrated to give the title compound (1.27 g) (yield: 
89%) . 

J H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.62-1.9K6H, m) , 2 . 02 - 2 . 12 ( 1H , m) , 2 . 64 -2 . 75 (3H, 
m) , 3.07 -3.22 (4H, m) , 3 . 51 - 3 . 74 ( 1H , m) , 3.77(3H, s) , 6.13(1H, 
dt, J=8.0, 2.0Hz), 6.24(1H, t, J=2.0Hz), 6.85 (1H, d, J=8.0Hz). 
[Examples] 

Kxampl p 1 : Synfhpsis of 1 - r 1 - ( 4 - f 1 n o r oph en vl ) p i per i d i n - 4 - 
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yl li ndoline 



F 




Triacetoxylated sodium borohydride (760 mg) was added to 
a mixture of indoline (300 mg) , 1- ( 4-f luorophenyl) -4- 
piperidone (580 mg), acetic acid (650 mg) and dichloroethane 
(30 ml), and. the mixture was stirred for 2 nr. The obtained 
reaction solution was mixed with ethyl acetate and a saturated 
aqueous solution of sodium bicarbonate and the layers were 
separated. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate, and concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (470 mg) as white prismatic crystals (yield: 63%). 
m.p. : 120 - 122°C. 
X H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.82-1.93(4H, m) , 2 . 71-2 . 82 ( 2H, m) , 2 . 9 2 -3 . 01 ( 2H , 
m) , 3.39-3.43(3H, m) , 3 . 63 -3 . 71 ( 2H , m) , 6 . 42-6 . 49 ( 1H, m) , 
6.60-6.65(lH, m) , 6 . 90-7 . 10 ( 6H, m) . 
FAB-Mass: 297(MH+). 
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Example 2; Synthesis of 1- r 1- ( 4-f luorobenzyl )piperidin-4- 
yl l indoline 



4-Fluorobenzyl bromide (0.067 ml) was dissolved in 
N,N- dime thy If ormamide (2.5 ml). After adding 4 -f luorobenzyl 
bromide (0.067 ml) and triethylamine (0.075 ml), the resulting 
mixture was stirred for 5 nr. Then water and ethyl acetate were 
added thereto and the layers were separated. The organic layer 
was washed with brine, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (hexane/ ethyl 
acetate system) to give the title compound (0.131 g) as 
colorless crystals (yield: 86.1%). 

Next , hydrochloric acid was added to the product to give 
a salt followed by recrystallization from ethanol. Thus, the 
hydrochloride of the title compound was obtained as colorless 
crystals . 

m.p. (hydrochloride): 223°C. 

Hydrochloride 

1 H-NMR (400 MHz , DMSO-d 6 ): 
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6(ppm) 1.84(2H, br-d), 2.14(2H, m) , 2.90(2H, t, J=8.4Hz), 
3.01(2H, m), 3.33(2H, t, J = 8.4Hz) , 3.40(2H, br-d) , 3.72(1H, m) , 
4.27(2H, d, J=4.8Hz), 6.62(1H, d, J=7.6Hz), 6.63(1H, t, 
J=7.6Hz), 7.02(1H, t, J=7.6Hz), 7.06(1H, d, J=7.6Hz), 7.31{2H, 
t, J=8.8Hz), 7.70(2H, dd, J=5.6, 8.8Hz). 
ESI-Mass: 311.1(MH+). 

Example 3: Synthesis of 1 - ( 1 -phenethvlpiperidin-4 - 
yllindoline 1 



( 2 -Bromoethyl) benzene (0.19 g) was treated as in Example 
2 to give the title compound (0.126 g) as a colorless oil (yield: 
77.3%) . 

Next, hydrochloric acid was added to the product to give 
a salt followed by recrystallization from ethanol. Thus, the 
hydrochloride of the title compound was obtained as colorless 
crystals . 

m.p. (hydrochloride): 234°C. 

Hydrochloride 

L H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.89(2H, m), 2.10(2H, m) , 2.91(2H, t, J=8.2Hz), 
3.09(4H, m) , 3.26(2H, m) , 3.35(2H, t, J=8.2Hz), 3.65(2H, m) , 
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3.76(1H. m), 6.60(1H, d, J=7.6Hz), 6.61(1H, t, J=7 . 6Hz ) , 
7.02(1H, t, J=7.6Hz), 7.06(1H, d, J=7.6Hz), 7.28(3H, m) , 
7.35(2H, m) . 
FAB-Mass: 307 (MH+ ) . 

Example 4 : Synthesis of 1- f 1- ( 4-bromophenethyl)piperidin- 
4-yl 1 indoline 



4-Bromophenethyl bromide (0.1 g) was treated as in Example 
2 to give the title compound (0.119 g) as a colorless oil (yield: 
63 . 0%) . 

Next, hydrochloric acid was added to the product to give 
a salt followed by recrystallization from ethanol. Thus, the 
hydrochloride (0.110 g) of the title compound was obtained, 
m.p. (hydrochloride): 230°C. 
Hydrochloride 
1 H-NMR (400 MHz , DMS0-d 6 ): 

8(ppm) 1.88(2H, br-d), 2.09(2H, m) , 2.91(2H, t, J=8.2Hz), 
3.09(4H, m) , 3.25(2H, m) , 3.36(2H, t, J=8.2Hz) , 3.62(2H, br-d) , 
3.75(1H, m) , 6.59(1H, d, J=8.0Hz), 6.60(1H, t, J=8.0Hz), 
7.02(1H, t, J=8.0Hz), 7.05(1H, d, J=8.0Hz), 7.27(2H, d, 
J=8.4Hz), 7.55(2H, d, J=8.4Hz). 
FAB-Mass : 385(MH+). 
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Example 5; Synthesis of 1- r 1- (3-chlorophenethy l)piperidin- 
4-yllindoline 




CI 



3-Chlorophenethyl bromide (0.1 g) was treated as in 
Example 2 to give the title compound (0.119 g) as a colorless 
oil (yield: 63.0%). 

Next, hydrochloric acid was added to the product to give 
a salt followed by recrystallization from ethanol. Thus, the 
hydrochloride (0.110 g) of the title compound was obtained, 
m.p. (hydrochloride): 219°C. 
Hydrochloride 
1 H-NMR (400 MHz, DMSO-d s ) : 

S(ppm) 1.89(2H, br-d), 2.11(2H, m) , 2.91(2H, t, J=8.4Hz), 
3.09(4H, m) , 3.27(2H, m) , 3.35(2H, t, J=8.4Hz) , 3.63(2H, br-d) , 
3.77(1H, br-t), 6.62(2H, m) , 7.02(1H, t, J=8Hz), 7.06(1H, d, 
J=8Hz), 7.27(1H, d, J=7.2Hz), 7 . 32-7 . 41 ( 3H , m) . 
FAB -Mass : 341 (MH+). 

Example 6 Synthesis of 1- T 1- ( 4-chlorophenethyl )piperidin- 
4-yl 1 indoline 
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4-Chlorophenethyl bromide (0.1 g) was treated as in 
Example 2 to give the title compound (0.125 g) as a colorless 
oil (yield: 74.8%). 

Next , hydrochloric acid was added to the product to give 
a salt followed by recrystallization from ethanol. Thus, the 
hydrochloride (0.120 g) of the title compound was obtained, 
m.p. (hydrochloride): 228°C. 
Hydrochloride 
'H-NMR (400 MHz, DMSO-d 6 ): 

5(ppm) 1.88(2H, br-d), 2.11(2H, m) , 2.91(2H, t, J=8.4Hz), 
3.09(4H, m) , 3.25(2H, m) , 3.35(2H, t, J=8.4Hz) , 3.63(2H, br-d) , 
3.77(1H, br-t), 6.62(1H, d, J=8.0Hz), 6.63(1H, t, J=8.0Hz), 
7.03(1H, t, J=8.0Hz), 7.06(1H, d, J=8.0Hz), 7.33(2H, d, 
J=8.6Hz), 7.42(2H, d, J=8 . 6Hz ) . 
FAB -Mass : 341 (MH+). 

Example 7: Synthesis of 1- F 1- ( 2-f luorophene thvl) Diner idin- 
4-yllindQline 



1- (Piperidin-4-yl)indoline (300 mg) and 2- 
fluorophenethyl bromide (340 mg) obtained in the same manner 



F 
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as the one of Production Example 1 were treated as in Example 

2 to give the hydrochloride (290 mg) of the title compound as 

a white powder (yield: 54%). 

m.p. (hydrochloride): 229 - 231°C. 

1 H-NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 1.81-1.90(2H, m) , 2 . 00-2 . 12 (2H, m) , 2.89(2H, t, 
J=8Hz) , 3. 01- 3. 16 (4H, m) , 3 . 20-3 . 30 ( 2H , m) , 3.33(2H, t, J=8Hz) , 
3.60-3.79(3H, m) , 6 . 53-6 . 60 ( 2H, m) , 6 . 96-7 . 04 ( 2H, m)_7.16- 
7.23(2H, m), 7 . 29 -7 . 40 ( 2H , m) , 10.80(1H, br-s). 
FAB -Mass : 325 (MH+). 

Example 8 : Synthesis of 1- f 1- (3-f luorophenethyDpiperidin- 

4-y lli ndQline 



Dicyclohexylcarbodiimide (560 mg) was added to a solution 
of 1- (piperidin-4-yl)indoline (500 mg) in methylene chloride 
(30 ml) followed by stirring at 0°C. After 1 hr, 3- 
f luorophenylacetic acid (420 mg) was added thereto and the 
resultant mixture was stirred at room temperature for 2 hr . The 
crystalline precipitates were filtered off and the filtrate was 
concentrated under reduced pressure and purified by silica gel 
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column chromatography (hexane/ethyl acetate system) . The 
residue was diluted with tetrahydrof uran (30 ml). Next, 
lithium aluminum hydride (290 mg) was added in portions thereto 
under ice cooling and stirring and the resultant mixture was 
stirred at room temperature overnight. Under ice cooling, 
water (0.29 ml), a 5 N aqueous solution (0.87 ml) of sodium 
hydroxide and further water (0.29 ml) were carefully added 
dropwise into the reaction solution followed by vigorous 
stirring. The resulting precipitate was filtered off and the 
filtrate was concentrated under reduced pressure and purified 
by silica gel column chromatography (hexane/ethyl acetate 
system) . Then the obtained product was converted into a 
hydrochloride in a conventional manner to give the 
hydrochloride (550 mg) of the title compound as a white powder 
(yield: 61%). 

m.p. (hydrochloride): 231 - 234°C. 
^-NMR (400 MHz, DMSO-d 6 ) : 

S(ppm) 1.81-1.89(2H, m) , 1 . 93-2 . 07 ( 2H, m) , 2.88(2H, t, 
J=8Hz), 3.00-3. 11(4H, m) , 3 . 23-3 . 35 ( 4H, m) , 3 . 58-3 . 75 ( 3H , m) , 
6.51-6.57(2H, m) , 6 . 95-7 . 03 ( 2H, m) , 7 . 06 -7 . 19 ( 2H , m) , 7.35- 
7.41(2H, m) . 
FAB -Mass : 325(MH+), 

Example 9; Synthe s is of 1- r 1- (4 -f luorophenethyppiperidin- 
4-yll indoline 
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A 2.5 M solution (0.36 ml) of n-butyllithium in hexane 
was added dropwise over 10 min into a solution of l-[l-(4- 
f luorophenethyl)piperidin-4-yl] -6-bromoindoline (300 rag) in 
tetrahydrof uran (15 ml) at -78°C. After 10 min, the resultant 
mixture was mixed with a saturated aqueous solution of ammonium 
chloride and ethyl acetate and the layers were separated. The 
organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and purified by silica gel column 
chromatography (methylene chloride/ethanol system) . Then the 
obtained product was converted into the hydrochloride in a 
conventional manner to give the hydrochloride (240 mg) of the 
title compound as white needles (yield: 90%). 
m.p. (hydrochloride): 233°C (decomp.). 
^-NMR (400 MHz , DMSO-dJ : 

8(ppm) 1.81-1. 90(2H, m) , 2 . 00-2 . 13(2H, m) , 2.90(2H, t, 
J=8Hz) , 3. 00- 3. 14 (4H, m) , 3 . 19-3 . 28 ( 2H, m) , 3.30(2H, t, J=8Hz) , 
3. 58-3 . 63(2H, m) , 3 . 69 - 3 . 7 9 ( 1H , m) , 6 . 51 - 6 . 60 ( 2H , m) , 6.94- 
7.08(2H, m) , 7 . 12-7 . 20 ( 2H, m) , 7 . 29 - 7 . 39 ( 2H , m) , 10.70(1H, 
br-s) . 
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FAB-Mass : 325(MH+). 

Example 10; Synthes is of 1 - \ 1 - ( 2 . 4-dif luorophenethyl ) - 
piperidin-4-yl lindoline 



F 




1- (Piperidin-4-yl)indoline (500 mg) and 2,4- 
difluorophenylacetic acid (470 mg) were treated as in Example 
8 to give the hydrochloride (720 mg) of the title compound as 
a white powder (yield: 76%). 
m.p. (hydrochloride): 226 - 227°C. 
1 H-NMR (400 MHz , DMS0-d 6 ) : 

8(ppm) 1.81-2. 08 (4H, m) , 2 . 89( 2H, t , J=8Hz) , 3 . 00-3 . 15 ( 4H, 
m), 3.20-3.39(4H, m) , 3 . 40-3 . 75 ( 3H , m) , 6 . 49- 6 . 57 ( 2H, m) , 
6.94-7.04(2H, m) , 7 . 07-7 . 12 ( 1H, m) , 7 . 23-7 . 30 ( 1H, m) , 7.39- 
7.46(1H, m) . 
FAB-Mass : 343(MH+). 

Example 1 1 : S ynthesis of 1 - r 1- f 3 . 4-dif luorophenethvl) - 
piperidin-4-yll indoline 
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3 , 4-Dif luorophenylacetic acid (0.095 g) was dissolved in 
tetrahydrofuran (5.0 ml). After adding 1,1- 
carbonyldiimidazole (0.08 9 g) to the resultant solution, the 
resultant mixture was stirred at room temperature for 15 min 
followed by the addition of 1 - ( piperidin-4-yl ) indoline (0.1 g) . 
After stirring at room temperature overnight, the resultant 
mixture was diluted with ethyl acetate , washed with brine , dried 
over anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) to give a 
colorless oil. Then this product was dissolved in 
tetrahydrofuran (2.5 ml) and lithium aluminum hydride (0.046 
g) was added thereto under ice cooling followed by heating under 
reflux for 2 hr. After cooling the reaction solution, water 
(0.05 ml) , a 5 N aqueous solution (0.05 ml) of sodium hydroxide 
and further water (0.15 ml) were added thereto. The 
precipitated solid was filtered off and the filtrate was 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (hexane/ethyl acetate 
system) to give the title compound (0.190 g) as a colorless oil 
(yield: quantitative) . 

Next , hydrochloric acid was added to the product to give 
a salt followed by recrystallization from ethanol. Thus, the 
hydrochloride (0.120 g) of the title compound was obtained. 
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m.p. (hydrochloride): 2 2 3°C. 

Hydrochloride 

1 H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.87(2H, br-d), 2.06(2H, m) , 2.90(2H, t , J=8 . 4Hz ) , 
3.09(4H, m), 3.28(2H, m) , 3.33(2H, t, J=8.4Hz), 3.62(2H, br-d), 
3.74(1H, br-t), 6.57(1H, d, J=7.0Hz), 6.58(1H, t, J=7.0Hz), 
7.01(1H, t, J=7.0Hz), 7.04(1H, d, J=7.0Hz), 7.16(1H, m) , 
7.39-7.46(2H, m) . 
FAB -Mass : 343 (MH+). 

Example 12; Synthesis of 1- [ 1- ( 3 , 5-dxf luorophenethyl) - 
piperidin-4-yn indoline 



3 , 5-Dif luorophenylacetic acid (0.189 g) was treated as 
in Example 11 to give the title compound (0.342 g) as a colorless 
oil (yield: quantitative) . 

Next , hydrochloric acid was added to the product to give 
a salt followed by recrystallization from ethanol. Thus, the 
hydrochloride (0.268 g) of the title compound was obtained, 
m.p. (hydrochloride): 208°C. 
Hydro chloride 
L H-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.89(2H, br-d), 2.12(2H, m) , 2.92(2H, t, J=8.2Hz), 



F 




F 
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3.09(4H, m), 3.27(2H, m) , 3.36(2H, t, J=8.2Hz), 3.61(2H, br-d) , 
3.78(1H, m) , 6.64(1H, d, J=8.0Hz), 6.64(1H, t, J=8.0Hz), 
7.04(1H, t, J=8.0Hz), 7.07(1H, d, J=8.0Hz), 7 . 14 - 7 . 18 ( 1H , m) . 
7 . 38-7 . 45(2H, m) . 
FAB-Mass : 343(MH+). 

Example 13; Synthesis of 1- f 1- ( 4-f luoropheny .lpr opyl) - 
piperidin-4-yll indoline 



Ethanol (50 ml) was added to 4-f luorocinnamic acid (5 g) 
and then ethyl acetate was further added thereto to dissolve 
completely. After adding a palladium carbon catalyst, 
catalytic reduction was carreid out under atmospheric pressure . 
Then the reaction mixture was filtered through celite and the 
filtrate was concentrated under reduced pressure. A portion 
(0.082 g) of the resulting colorless crystals was dissolved in 
tetrahydrof uran (5.0ml), and carbonyldiimidazole (0.079 g) and 
1- (4 -piperidyl) indoline (0.1 g) were added thereto followed by 
stirring at room temperature for 14 hr. Then the reaction 
solution was diluted with ethyl acetate, washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
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reduced pressure to give a pale yellow oily substance (0.171 
g) . This product was dissolved in tetrahydrof uran (5.0 ml) and 
lithium aluminum hydride (0.046 g) was added thereto under ice 
cooling. After heating under reflux for 2 hr, the reaction 
mixture was ice cooled again and water (0.05 ml) , a 5 N aqueous 
solution (0.05 ml) of sodium hydroxide and further - water (0.15 
ml) were added thereto. The resulting solid was filtered off 
and the filtrate was concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (0.113 
g) as a colorless oil (yield: 68.1%). 

Next , hydrochloric acid'was added to the product to give 
a salt followed by recrystallization from ethanol. Thus, the 
hydrochloride (hygroscopic) of the title compound was obtained. 
Hydrochloride 
^-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.83(2H, br-d), 1 . 97-2 . 14 ( 4H, m) , 2.64(2H, t, 
J=8.0Hz), 2.90(2H, t, J=8.0Hz), 3.00(4H, m) , 3.33(2H, t, 
J=8.4Hz), 3.54(2H, br-d), 3.73(1H, m) , 6.58(1H, d, J=7.6Hz), 
6.61(1H, t, J=7.6Hz), 7.02(1H, t, J=7.6Hz), 7.05(1H, d, 
J=7.6Hz), 7.14(2H, t, J=8.8Hz), 7.29(2H, dd, J=5.6, 8 . 8Hz ) . 
ESI -Mass: 339.2(MH+). 
Example 14; Synthe s i s of l -f l-T2-(4- 
f luorophenyl ) propyl 1 p i peridin- 4-yl>indoline 
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Me 




1- ( 4-Piperazinyl) indoline (0.20 g) was dissolved in 
dime thy lformamide (3 ml) and 4- ( 2-bromo- 1- 

methylethyl)f luorobenzene (10.0 g) and triethylaraine (0.14 ml) 
were added to the resultant solution followed by stirring at 
60°C overnight. After adding water, the liquid reaction 
mixture was extracted with ethyl acetate. The organic layer 
was washed with brine and dried over magnesium sulfate. After 
evaporating the solvent, the resulting residue was purified by 
NH-silica gel column chromatography (methanol /methylene 
chloride system) to give the title compound (178 mg) as an oil. 
1 H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.37(3H, d, J=6.8Hz), 1 . 60-2 . 10 ( 8H, m) , 2.85- 
3.50(8H, m), 6.36(1H, d, J=7.5Hz), 6.58(1H, t, J=7.5Hz), 
6.97-7.07(4H, m) , 7 . 24-7 . 30 ( 2H , m) . 
FAB -Mass : 339 (MH+). 

Example 1 5 ; Synthesis of l-fl-f4- 

f luorophenylbutyl ) piperidin - 4 -yl 1 indoline 
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0 




F 




1- (Piperidin-4-yl)indoline (1.0 g) and. 4-(4- 
fluorophenyl) butyric acid (0.9 g) were treated as in Example 
8 to give the hydrochloride (0.23 g) of the title compound as 
a white powder (yield: 12%) . 
m.p. (hydrochloride): 204 - 206°C. 
^-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.51-1.71(4H, m) , 1 . 79-1 . 86 ( 2H, m) , 1 . 89-2 . 02 ( 2H, 
m) , 2.60(2H, t, J=7Hz), 2.87(2H, t, J=8Hz), 2 . 92-3 . 07 ( 4H, m) , 
3.29(2H, t, J=7Hz), 3 . 47-3 . 53 ( 2H, m) , 3 . 62-3 . 72 ( 1H, m) , 
6.48-6.56(2H, m) , 6 . 92-7 . 02( 2H, m) , 7 . 06-7 . 12 ( 2H, m) , 7.20- 
7.28(2H, m) , 9.99(1H, br-s) . 
FAB -Mass : 353(MH+). 

Example 16: Synthesis of l-ri-(4- 

f luorophenethyl ) piperidin- 4 -yl 1 methylindoline 



l-Fluorophenethyl-4-f ormylpiperidine (0.240 g) and 
indoline (0.095 ml) were dissolved in 1 , 2-dichloroethane (3.5 
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ml). After successively adding acetic acid (0.29 ml) and 
triacetoxylated sodium borohydride (0.36 g), the resultant 
mixture was stirred at room temperature for 2 hr. Then it was 
mixed with a saturated aqueous solution of sodium bicarbonate 
and ethyl acetate and the layers were separated. The organic 
layer was washed with a saturated aqueous solution of sodium 
chloride, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (hexane/ethyl acetate 
system) to give the title compound (0.211 g) as a yellow oil 
(yield: 73.3%). 

Next, oxalic acid (28 mg) was added to the product to give 
a salt followed by recrystallization from acetone. Thus, the 
oxalate of the title compound was obtained as colorless 
crystals . 

m.p. (oxalate): 201 - 206°C. 
Oxalate 

X H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.57(2H, m) , 1.90(1H, m) , 1.95(2H, m) , 2.92(6H, m) , 
3.07(2H, m) , 3.23(2H, m) , 3.34(2H, t, J=8.4Hz) , 3.57(2H, br-d) , 
6.52(1H, a, J=7.6Hz), 6.58(1H, t, J=7.6Hz), 6.99(1H, t, 
J=7.6Hz), 7.03(1H, d, J=7.6Hz), 7.18(2H, t, J=8.8Hz), 7.33(2H, 
dd, J=5.2, 8.8Hz). 
ESI-Mass: 339.1(MH+). 
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Example 17; Synthe s is o f l -( 2 -ri-(4 - 

f luorophenethyl) piperidin- 4 -yll ethyl lindoli np. 




Indoline (170 mg), 1- ( 4-f luorophenethyl ) -4- 
piperidinacetaldehyde (360 mg) , acetic acid (440 mg) and 
triacetoxylated sodium borohydride (490 mg) were treated as in 
Example 1 to give the hydrochloride (270 mg) of the title 
compound as white prisms (yield: 48%). 
m.p. (hydrochloride): 159 - 161°C. 
^-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.45-1.70(5H, m) , 1.89-1.98(2H, m) , 2 . 80-3 . 10 ( 8H, 
m) , 3.14-3.36(4H, m) , 3 . 50-3 . 58 ( 2H , m) , 6 . 50-6 . 58 ( 2H, m) , 
6. 96- 7. 03 (2H, m) , 7. 16 -7.21 (2H, m) , 7 . 30-7 . 38 ( 2H, m) , 10.16(1H, 
m) . 

FAB -Mass : 353 (MH+). 

Example 18; Synthesis of l-Tl-(4- 

methoxyphenethyl ) piperidin- 4 -yl 1 indoline 
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4-Methoxyphenethyl bromide (0.23 g) was treated as in 
Example 2 to give the title compound (0.131 g) as colorless 
crystals (yield: 86.1%). 

Next , hydrochloric acid was added to the product to give 
a salt followed by recrystallization from ethanol. Thus, the 
hydrochloride of the title compound was obtained as colorless 
crystals . 

m.p. (hydrochloride): 244°C. 

Hydrochloride 

X H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 1.88(2H, m) , 2.02(2H, m) , 2.90(2H, t, J=8.4Hz), 
3.00(2H, m), 3.10(2H, m) , 3.21(2H, m) , 3.33(2H # t, J=8.4Hz), 
3.63(2H, br-d) , 3.73(3H, s) , 3.74(1H, m) , 6.57(1H, d, J=7.6Hz) , 
6.59(1H, t, J=7.6Hz), 6.91(2H, d, J=8.4Hz), 7.01(1H, t, 
J=7.6Hz), 7.04(1H, d, J=7.6Hz), 7.21(2H, d, J=8.4Hz). 
FAB-Mass: 337(MH+). 

Example 1,9; Synthesis of l-ri-f3- 
metho xvphenethvl ) p i peridin- 4 -yl 1 indoline 
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OMe 

3-Methoxyphenethyl alcohol was treated as in Production 
Example l. Then the pale yellow oily substance (0.23 g) thus 
obtained was treated as in Example 2 to give the title compound 
(0.150 g) as colorless crystals (yield: 45.4%). 

Next , hydrochloric acid was added to the product to give 
a salt followed by recrystallization from ethanol. Thus, the 
hydrochloride of the title compound was obtained as colorless 
crystals . 

m.p. (hydrochloride): 229°C. 

Hydrochloride 

^-NMR (400 MHz, DMSO-d 6 ) : 

S(ppm) 1.88(2H, br-d) , 2.14(2H, m) , 2.92(2H, t, J=8.4Hz), 
3.07(4H, m) , 3.25(2H, m) , 3.37(2H, t, J=8 . 4Hz ) , 3.63(2H, br-d) , 
3.75(3H, s), 3.77(1H, m) , 6.57(1H, d, J=7.6Hz), 6.45(1H, m) , 
6.81-6.88(3H, m) , 7.05(2H, m) , 7.26(1H, d, J=8.0Hz). 
FAB -Mass : 337 (MH+). 
Example ?,0: Synthesis of i-ri-f4- 
hydro xvphenethyl )piperidln-4-yll 1 ndoline 
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1- [ 1- ( 4-Methoxyphenethyl)piperidin-4-yl] indoline (0.23 
g) was dissolved, in a 47% aqueous solution (5 ml) of hydrobromic 
acid and the resultant solution was heated under reflux for 90 
min. After allowing to cool, the resultant mixture was_.poured 
into a saturated aqueous solution of sodium bicarbonate (pH 9 
- 10), extracted with ethyl acetate, washed with brine, dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was purified by NH- silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (0.113 g) as colorless crystals (yield: 75.7%). 

Next, hydrochloric acid was added to the product to give 
a salt followed by recrystallization from ethanol. Thus, the 
hydrochloride of the title compound was obtained as colorless 
crystals . 

m.p. (hydrochloride): 240°C. 

Hydrochloride 

1 H-NMR (400 MHz, DMSO-d 6 ): 

8(ppm) 1.87(2H, m), 2.09(2H, m) , 2.91(2H, t, J=8.4Hz), 
2.95(2H, m), 3.07(2H, m) , 3.18(2H, m) , 3.34(2H, t, J=8.4Hz), 
3.62(2H, br-d) , 3.75(1H, m) , 6.61(2H, m) , 6.73(2H, d, J=8.4Hz) , 
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7.05(4H, m), 10.69(1H, br-s). 
FAB-Mass : 323 (MH+). 

Example 21: Synthesis of l -T l-M- cvanophene thvl ) p i per idin - 
4-y ll indoline 



1- [ 1- ( 4-Hydroxyiminomethylphenethyl)piperidin-4- 
yl] indoline (0-466 g) was dissolved in methylene chloride (6.5 
ml) and triethylamine (0.35 ml) was added thereto. In a 
nitrogen atmosphere at -78°C, trif luoroacetic anhydride (0.14 
ml) was added dropwise into the resultant solution followed by 
stirring for 3 hr. After adding a saturated aqueous solution 
of sodium bicarbonate, the resultant mixture was extracted with 
ethyl acetate, washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography 
(ethyl acetate/methylene chloride/me thanol system) to give the 
title compound (0.126 g) as a pale yellow oil (yield: 28.9%). 

Next , hydrochloric acid was added to the product to give 
a salt . Thus , the hydrochloride of the title compound was 
obtained. 

m.p. (hydrochloride): 228°C. 
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Hydrochloride 

1 H - NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.89(2H, br-d), 2.12(2H, m) , 2.91(2H, t, J=8.4Hz), 
3.12(2H, m) , 3.21(2H, m) , 3.28(2H, m) , 3.34(2H, t, J=8.4Hz), 
3.63(2H, br-d), 3.76(1H, m) , 6.60(1H, d, J=7.4Hz), 6.61(1H, t, 
J=7.4Hz), 7.02(1H, t, J=7.4Hz), 7.05(1H, d, J=7.4Hz), 7.52(2H, 
d, J=8.0Hz), 7.84(2H, d, J=8.0Hz). 
FAB -Mass : 332 (MH+). 

Example 22: Synthesis of l-n-(3- 
hydroxymethylph en ethyl ) pi peridin- 4 -vl 1 indoline 



3 - ( t -Butyl ) dimethylsilyloxymethylphenethyl bromide 
(0.22 g) was treated as in Example 2 to give the title compound 
(0.116 g) as a pale yellow oil (yield: 31.9%). 
Free 

X H-NMR (400 MHz , CDC1 3 ): 

5(ppm) 1.75-1.84(4H, m) , 2.15(2H, m) , 2.63(2H, m) , 2.84(2H, 
m), 2.95(2H, t, J=8.4Hz), 3.14{2H, br-t), 3.37(1H, m) ; 3.39(2H, 
t, J=8.4Hz), 4.68(2H, s), 6.39(1H, d) , 6.60(1H, t), 7.03(2H, 
m), 7.12-7.35(4H, m) . 

Next, hydrochloric acid (0.372 g) was added to the product 
to give a salt followed by recrystallization from ethanol- 
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acetone mixtures. Thus, the hydrochloride of the title 
compound was obtained, 
m.p.: 218°C. 

Example 23: S ynthesis of l-n-f4- 
hydroxymethylphenethyl ) piper idin- 4-yl 1 indoline 



4- ( 2 -Bromoethyl) benzyl alcohol (0.2 g) was treated as in 
Example 2 to give the title compound (0.17 7 g) as a pale yellow 
oil (yield: 53.7%). 
Free 

^-NMR (400 MHz, CDC1 3 ) : 

8(ppm) 1.79(4H, m), 2.12(2H, dt, J=2.8, 11.6Hz), 2.59(2H, 
m) , 2.81(2H, m) , 2.94(2H, t, J=8.4Hz) , 3.12(2H, br-d) , 3.38(2H, 
t, J=8.4Hz), 3.40(lH,m), 4.65(2H, s), 6.42(1H, d, J=8.0Hz), 
6.61(1H, t, J=8.0Hz), 7.03(1H, t, J=8.0Hz), 7.05(1H, d, 
J=8.0Hz), 7.21(2H, d, J=8.0Hz), 7.49(2H, d, J=8.0Hz), 8.11(1H, 
s) . 

Next, hydrochloric acid was added to the product to give 
the hydrochloride of the title compound. 
FAB -Mass ; 337 (MH+). 
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Example 24; S ynthesis of l-H-U-f?- 
h Ydroxyethyl)phenethyl1piperidin-4-ylTindoline 




4 - [ 2- ( t-Butyldimethylsilyloxy) ethyl ] phenethyl bromide 
(0.2 g) was treated as in Example 2 to give a pale yellow oil 
(0.113 g) . Then this product was dissolved in tetrahydrof uran 
(1.0 ml) . To the resultant solution was added a 2.0 M solution 
( 0 . 49 ml) of tetrabutylammonium fluoride in tetrahydrof uran and 
the resultant mixture was stirred at room temperature for 1 . 5 
hr . The liquid reaction mixture was concentrated under reduced 
pressure to give the title compound (0.086 g) as a yellow oil 
(yield: quantitative) . 
Free 

"H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.88(4H, m) , 2.31(2H, m) , 2.75(2H, m) , 2.85(2H, t, 
J=6.4Hz), 2.95(2H, t, J=8.4Hz), 3.21(2H, m) , 3.24(2H, m) , 
3.40(2H, t, J=8.4Hz), 3.85(2H, t, J=6.4Hz), 6.41(1H, d) , 
6.60(1H, t), 7.03(2H, m) , 7.18(4H, s). 

Then oxalic acid (0.372 g) was added to the above product 
to give the oxalate as a brown oil. 
FAB -Mass : 351 (MH+). 

Example 25; Synthesis of l-f4-Tfl- 
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hydroxyethyl ) phenethyl 1 piperidin- 4 -yi } indoline 




4- ( l-Hydroxyethyl)phenethyl bromide (0.2 g) was treated 
as in Example 2 to give the title compound (0.044 g) as a yellow 
oil (yield: 12.6%) . 

Then oxalic acid (11 mg) was added to the above product 
to give a salt followed by recrystallization from ethanol to 
give the oxalate, 
m.p. (oxalate) : 132°C. 
Oxalate 

^-NMR (400 MHz , DMSO-d 6 ) : 

6(ppm) 1.30(3H, d, J=6.4Hz), 1.86(4H, m) , 2.88(2H, t, 
J=8.0Hz), ,2.92(4H, m) , 3.15(2H, m) , 3.32(2H, t, J=8.4Hz), 
3.54(2H, m), 3.67(1H, m) , 4.69(1H, g, J=6.7Hz), 6.51(1H, d, 
J=8.0Hz), 6.55(1H, t, J=8.0Hz), 6.99(1H, t , J=8.0Hz), 7.02(1H, 
d, J=8.0Hz), 7.22(2H, d, J=8.0Hz), 7.30(1H, d, J=8.0Hz). 
FAB -Mass : 351 (MH+) . 

Example 7. fit Synthesis of l-fl-f4-(2- 
hvdroxyethoxy ) phenet hyl 1 piperidin - 4 -y 1 1 indoline 



- 195 - 




N,N-D±methylf ormamide (2.5 ml) was added to l-[l-(4- 
hydroxyphenethyl)piperidin-4-yl]indoline (0.1 g) , potassium 
carbonate (0.081 g) and 1 -bromo- 2-di ( t- 

butyl) dime thylsilyloxye thane (0.20 g) and the resultant 
mixture was heated and stirred at 80°C for 28 hr . After allowing 
to cool, it was extracted with ethyl acetate (200 ml), washed 
with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (hexane/ethyl acetate 
system) to give a colorless oil. Then this product was 
dissolved in tetrahydrof uran ( 1 . 3 ml) and a 2 . 0 M solution (0.88 
ml) of tetrabutylammonium fluoride in tetrahydrof uran was added 
thereto followed by stirring the mixture at room temperature 
for 1 hr. The resultant mixture was extracted with ethyl 
acetate (200 ml), washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (0.124 
g) as a colorless oil (yield: 69.0%). 
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Free 

"H-NMR (400 MHz, CDCI3): 

8(ppm) 1.80(4H, m), 2.11(2H, dt , J = 3.2, 11.6Hz), 2.58(2H, 
m) , 2.76(2H, m) , 2.94(2H, t, J=8.4Hz), 3.12(2H, br-d) , 3.39(2H, 
t, J=8.4Hz), 3.40(1H, m), 3.94(2H, t, J=8.4Hz), 4.06(2H, t, 
J=8.4Hz), 6.40(1H, d, J=7.6Hz), 6.60{1H, t, J=7.6Hz), 6.85(2H, 
d, J=8.4Hz), 7.04(2H, m) , 7.13(2H, d, J=8.4Hz). 
ESI-Mass: 367.2(MH+). 

Next , hydrochloric acid was added to the above product 
to give the hydrochloride of the title compound as colorless 
crystals . 

m.p. (hydrochloride) : 229°C. 
Example 27: Synthesis of 1 - 1" 1- ( 4- 

trif luoromethy l phenethyl ) piperidi n - 4 -yl 1 i ndol i ne 



1- (P±per±d±n-4-yl)indol±ne (1.0 g) and 4- 
trif luoromethylphenylacetic acid (1.0 g) were treated as in 
Example 8 to give the hydrochloride (0.98 g) of the title 
compound as a white powder (yield: 48%). 
m.p. (hydrochloride): 212°C (decomp.). 
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'H-NMR (400 MHz , DMSO-dJ: 

6(ppm) 1.81-1.89<2H, m) , 1 . 94 - 2 . 09 ( 2H , m) , 2.88(2H, t, 
J=8Hz), 3.02-3.20(4H, m) . 3 . 28-3 . 36 ( 4H, m), 3 . 60-3 . 79 ( 3H, m) , 
6.52-6.58(2H,m), 6 . 9 6 - 7 . 04 ( 2H , m ) , 7.53(2H, d, J=8Hz) , 7.72(2H, 
d, J=8Hz). 
FAB-Mass: 375(MH+). 
Example 28; Synthesis of l-ri-U- 
methanesulf onylphenethyl ) piperidin - 4 -yl 1 indoline 



1- (Piperidin-4-yl)indoline (200 mg) and 4-methane- 
sulf onylphenethyl bromide (290 mg) were treated as in Example 
2 to give the title compound (180 mg) as a white powder (yield: 
43%) . 

m.p. (hydrochloride): 208 - 210°C. 
l H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 1.69-1.86(4H, m) , 2 . 10-2 . 18 ( 2H, m) , 2. 61-2 . 67(2H, 
m) , 2.87-2.98(4H, m) , 3.04(3H, s), 3 . 06-3 . 14 ( 2H, m) , 3.35- 
3.44(3H, m) , 6.41(1H, d, J=8Hz), 6.60(1H, t, J=8Hz), 7.01- 
7.06(2H, m) , 7.41(2H, d, J=8Hz), 7.85(2H, d, J=8Hz). 
FAB-Mass: 385 (MH+). 

Example 29; Synthesis of 1- T 1- f 4-nitrophenethyl)piperidin- 
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4-yl l indoline 




1- (Piperazin-4-yl)indoline (2.00 g) was dissolved in 
dimethylf orraamide (20 ml) and 4- ( 2 -bromoethyl ) nitrobenzene 
( 10 . 0 g) and triethylamine (2 . 9 ml) were added thereto followed 
by stirring the resultant mixture at 100°C overnight. After 
adding water to the reaction solution, extracted with ethyl 
acetate, the organic layer was washed with brine and dried over 
magnesium sulfate. After distilling off the solvent, the 
obtained residue was purified by silica gel column 
chromatography (hexane/ ethyl acetate system) to give the title 
compound (1.05 g) as a slightly yellow solid. 
X H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.70-1.90(4H, m), 2 . 14-2 . 22 ( 2H, m) , 2 . 64-2 . 72 ( 4H, 
m) , 2.90-3.00(2H, m) , 3 . 08-3 . 16 ( 2H , m) , 3 . 36-3 . 46 ( 3H, m) , 
6.41(1H, d, J=7.6Hz), 6.61(1H, d, J=7.6Hz), 7 . 02-7 . 08 ( 2H, m) , 
7.35-7.40(2H, m) , 8 . 13- 8 . 18 ( 2H , m) . 
FAB -Mass : 352(MH+). 
m.p. : 95 - 97°C. 

Example 30; S ynthesis of 1- r 1- f 4 -aminophenethyl) piper lain - 
4-vnindollne 
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1- [ 1- ( 4-Nitrophenethyl)piperidin-4-yl] indoline (780 g) 
was dissolved in methanol (7 ml) and cone, hydrochloric acid 
(0.5 ml) was added dropwise into the resultant solution. 
Subsequently, the resultant mixture was catalytically reduced 
under atmospheric pressure in the presence of a palladium 
catalyst. After filtering off the catalyst, a 1 N aqueous 
solution of sodium hydroxide was added to the filtrate followed 
by extraction with chloroform. The organic layer was washed 
with brine and dried over magnesium sulfate . After evaporating 
the solvent, the title compound (620 mg) was obtained as an oil. 
A H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.70-1.85(4H, m) , 2 . 06-2 . 15 ( 2H, m) , 2 . 52-2 . 60 ( 2H , 
m), 2.67-2.75(2H, m) , 2.94(2H, t, J=8.2Hz), 3 . 08 - 3 . 16 ( 2H , m) , 
3.35-3.45(3H, m) , 3.57(2H, br-s), 6.41(1H, d, J=8.0Hz), 
6.57-6.67(3H, m) , 6 . 97-7 . 02 ( 2H, m) , 7.05(1H, d, J=8.0Hz). 
FAB -Mass : 322 (MH+). 

Example 31 ; Synthesis of l-Tl-M- 

methylsulf QnylaminQphenethyl)piperidin- 4 -y ll - indoline and 
1 - { 1 - T 4 -bis (methyl- s ulf onyl ) aminophenethy l 1 p iperidin- 4 - 
yllindol i ne 
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\ ^— y S0 2 Me 




1- [1- (4-Aminophenethyl)piperidin-4-yl]indoline (140 mg) 
was dissolved in methylene chloride (2 ml) . Under ice cooling, 
methanesulf onyl chloride (0.12 ml) and triethylamine (0.1 ml) 
were added to the resultant solution followed by stirring for 
45 min. After adding a 10% aqueous solution of potassium 
carbonate, the reaction solution was extracted with ethyl 
acetate . The organic layer was washed with brine and dried over 
magnesium sulfate. After evaporating the solvent, the 
resulting residue (150 mg) was purified by NH- silica gel column 
chromatography (hexane/ethyl acetate system) to successively 
give 1 - { 1 - [ 4 - bis ( methylsulf onyl ) aminophenethyl ] piperidin- 4 - 
yl}indoline (50 mg) and l-[l-(4- 
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methylsulf onylaminophenethyl)piperidin-4-yl]indoline (35 mg) 
each as an oil. 

( 1 ) 1 - { 1 - [ 4 -bis ( methylsulf onyl ) aminophenethyl ] piper idin- 4 - 
yl}indoline 

'H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.71-1.87(4H, m), 2 . 09-2 . 18 ( 2H, m) , 2 . 60-2 . 66 ( 2H , 
m), 2.83-2.89(2H, m) , 2.95(2H, t, J=8.4Hz), 3 . 08 -3 . 15 ( 2H , m) , 
3.35-3.45(3H, m) , 3.39(6H, s), 6.41(1H, d, J=7.5Hz), 6.,60(1H, 
t, J=7.5Hz), 7.01-7.07(2H, m) , 7 . 25- 7 . 33 ( 4H , m) . 
FAB -Mass : 478 (MH+ ) . 

( 2 ) 1 - [ 1 - ( 4 -methylsulf onylaminophenethyl ) piperidin- 4 - 
yl]indoline 

^H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.52-1.66(4H, ra) , 2 . 00-2 . 08 ( 2H , m) , 2 . 64-2 . 70 ( 2H , 
m), 2.80-2.86(2H, m) , 2 . 96-3 . 02 ( 2H , m) , 3 . 25-3 . 40 ( 3H, m) , 
3.32(3H, s), 6.41(1H, d, J=7.4Hz), 6.48(1H, t, J=7.4Hz), 
6.91-6.99(2H. m) , 7 . 07-7 . 19 ( 4H, m) . 
FAB -Mass : 400 (MH+). 

Example 3 9 r Synthesis of i_ri-(4- 
acetam 1fjQPhenftt.hvl)piperldin-4-y1 l inriol inp. 
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1- [ 1- ( 4-Aminophenethyl)piperidin-4-yl ] indoline (310 mg) 
was dissolved in methylene chloride (3 ml) . Under ice cooling, 
acetyl chloride (0.103 ml) was added to the resultant solution 
followed by stirring the obtained mixture for 45 min. After 
adding a 10% aqueous solution of potassium carbonate, the 
reaction solution was extracted with ethyl acetate. Then the 
organic layer was washed with brine and dried over magnesium 
sulfate. After evaporating the solvent , the resulting residue 
was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (200 
mg) as an oil. 
*H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.70-1.86(4H, m) , 2 . 08-2 . 16 ( 2H, m) , 2.17(3H, s), 
2.56-2.62(2H, m) , 2 . 76-2 . 82 ( 2H, m) , 2.95(2H, t, J=8.4Hz), 
3.08-3.14(2H, m) , 3.35-3.44(3H, m) , 6.41(1H, d, J=7.5Hz), 
6.60(1H, t, J=7.5Hz), 7.04(1H, t, J=7.5Hz), 7.10(1H, br-s), 
7.16(2H, d, J=8.4Hz), 7.40(2H, d, J=8.4Hz). 
FAB -Mass : 364 (MH+). 
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Example 33; S ynthesis of l-n-(4- 
ethvlaminophenethvl ) oiperidin- 4 - yl 1 indoline 




NHEt 



1- [ 1- ( 4-Acetaminophenethyl)piperidin-4-yl] indoline 
(135 rag) was dissolved in tetrahydrof uran (5 ml) . After adding 
lithium aluminum hydride (28 mg) at room temperature, the 
resultant mixture was heated under reflux for 2 hr. After 
adding water, the reaction solution was extracted with ethyl 
acetate . Then the organic layer was washed with brine and dried 
over magnesium sulfate. After evaporating the solvent, the 
obtained residue was purified by NH- silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (40 mg) as an oil. 

^-NMR (400 MHz, CDC1 3 ) : 

8(ppm) 1.25(3H, t, J=7.1Hz), 1 . 72-1 . 86 ( 4H, m) , 2.06- 
2.14(2H, m) , 2. 54-2. 60 (2H, m) , 2 . 68-2 . 76 ( 2H, m) , 2 . 91-2 . 98 ( 2H, 
m) , 3.09-3.16(3H, m) , 3 . 35-3 . 44 ( 4H, m) , 6.41(1H, d, J=8.0Hz), 
6.54-6.70(3H, m) , 7 . 00-7 . 07 ( 4H, m) . 
Example 34; S ynthesis of l-ri-(4- 
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hvdroxvimi nomethvlDhenethvllpineri di n -4-yll indoline 




4- ( 2-Bromoethyl)benzaldoxime (0.49 g) was treated as in 
Example 2 to give the title compound (0.480 g) as pale_yellow 
crystals ( yield : 70.1%). 
Free 

X H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.87(4H, m) , 2.19(2H, dt , J=3 . 0 , 11.2Hz), 2.68(2H, 
m) , 2.89(2H,m), 2.93(2H, t, J=8.4Hz) , 3.20(2H, br-d) , 3.40(2H, 
t, J=8.4Hz), 3.43(1H / m) , 6.42(1H, d, J=8.0Hz), 6.61(1H, t, 
J=8.0Hz), 7.03(1H, t, J=8.0Hz), 7.05(1H, d, J=8.0Hz), 7.21(2H, 
d, J=8.0Hz), 7.49(2H, d, J=8.0Hz), 8.11(1H, s). 

Next, hydrochloric acid was added to the product to give 
the hygroscopic and amorphous hydrochloride of the title 
compound was obtained. 
FAB-Mass: 350 (MH+). 

Example 35: Synthesis of l-ri-(4- 
aminomethyiphenethyl ) piperidin- 4 -yl 1 in do line 



- 205 - 




1 - [ 1 - ( 4 - Hy dr oxy irainorae thylphene t hyl ) piper idin - 4 - 
yl ] indoline (2.71 g) was dissolved in tetrahydrof uran (40 ml) . 
Under ice cooling, lithium aluminum hydride (0.59 g) was added 
thereto and the resultant mixture was heated under reflux for 
2 nr. Then the reaction mixture was ice cooled again followed 
by the addition of water (0.6 ml), a 5 N aqueous solution (0.6 
ml ) of sodium hydroxide and further water ( 1 . 8 ml ) thereto . The 
resulting precipitate was filtered off and the filtrate was 
washed with ethyl acetate and concentrated under reduced 
pressure to give the title compound (1.462 g) as a pale yellow 
oil (yield: 56.2%). 
Free 

'H-NMR (400 MHz , CDC1 3 ) : 

8(ppm) 1.58(2H, m) , 1.79(4H, m) , 2.12(2H, dt, J=3.0, 
11.6Hz), 2.61(2H, m) , 2.81(2H, m) , 2.95(2H, t, J=8.4Hz), 
3.13(2H, br-d) , 3.39(2H, t, J=8.4Hz) , 3.40(1H, m) , 3.84(2H, s) . 
6.42(1H, d, J=7.6Hz), 6.60(1H, t, J=7.6Hz), 7.04(1H, t, 
J=7.6Hz), 7.05(1H, d, J=7.6Hz), 7.18(2H, d, J=8.4Hz), 7.24(2H, 
d, J=8.4Hz). 
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Next, hydrochloric acid, was added to the product to give 
the hygroscopic and amorphous hydrochloride of the title 
compound was obtained. 
FAB -Mass : 336 (MH+). 
Example 36; Synthesi s o f l- f l-( 4 - 
ace t amidomethylphenethyl ) piperidin- 4 -yl 1 indoline 



1 - [ 1 - { 4 - Aminomethylphenethyl ) piperidin- 4 -yl ] indoline 
(0.6 g) was dissolved in tetrahydrofuran (9.0 ml). Under ice 
cooling, acetyl chloride (0.14 ml) was added dropwise thereinto 
and the resultant mixture was stirred for 2 hr. After adding 
a saturated aqueous solution of sodium bicarbonate, the mixture 
was extracted with ethyl acetate , washed with brine , dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was purified by Cromatorex NH silica gel 
column chromatography (hexane/ethyl acetate system) to give the 
title compound (0.518 g) as a pale yellow oil (yield: 79.2%). 

Next , hydrochloric acid was added to the product to give 
the pale yellow, hygroscopic and amorphous hydrochloride of the 
title compound. 
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Hydrochloride 

'H-NMR (400 MHz, DMSO-d 5 ): 

6(ppm) 1.86(3H, s), 1.90(2H, m) , 2.08(2H, m) , 2.90(2H, t, 
J=8.2Hz), 3.08(4H, m) , 3.23(2H, m) , 3.33(2H, t, J=8.2Hz), 
3.63(2H, br-d), 3.74(1H, m) , 4.22(2H, d, J = 6.0Hz), 6.58(1H, d, 
J=7.6Hz), 6.59(1H, t, J=7.6Hz), 7.01(1H, t, J=7.6Hz), 7.05(1H, 
d, J=7.6Hz), 7.23(4H, s), 8.36(1H, t, J=6.0Hz). 
FAB -Mass : 378 (MH+ ) . 
Example 37; Synthesis of l-n-(4- 

chloroacetamidomethylphenethyl ) piperidin- 4 -yl 1 indoline 



1 - [ 1 - ( 4 -Aminomethylphenethyl) piperidin- 4 -yl ] indoline 
(0.1 g) and chloroacetyl chloride (0.026 ml) were treated as 
in Example 36 to give the title compound (0.074 g) as a pale 
yellow oil (yield: 62.1%). 
Free 

1 H-NMR (400 MHz , CDC1 3 ): 

8(ppm) 1.79(4H, m) , 2.12(2H, m) , 2.61(2H, m) , 2.82(2H, m) , 
2.94(2H, t, J=8.4Hz), 3.12(2H, br-d), 3.39(2H, t, J=8.4Hz), 
3.40(1H, m) , 4.13(2H, s), 4.46(2H, d, J=5.6Hz), 6.41(1H, d. 




CI 
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J=7.6Hz), 6.60(1H, t, J=7.6Hz), 6.83(1H, br-s), 7.04(2H, t, 
J=8.0Hz) , 7.20(4H, m) . 

Next, oxalic acid (8 mg) was added to the above free 
compound to give a salt followed by recrystallization from a 
solvent mixture of ethanol with isopropyl ether. Thus, the 
oxalate (0.054 g) of the title compound was obtained as 
colorless crystals . 
m.p. (oxalate): 138°C. 
FAB -Mass : 412 (MH+). 
Example 38; Synthesis of 1- T 1- (4- 

methanesulf onylaminomethylphene thyl ) piper idin - 4 -yl 1 indoline 



1 - [ 1 - ( 4 - Aminome thy lphene thyl ) piperidin- 4 -yl ] indoline 
(0.120 g) and methane sulfonyl chloride (0.030 ml) were treated 
as in Example 36 to give the title compound (0.078 g) as a pale 
yellow oil (yield: 54.5%). 
Free 

1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.85(4H, m) , 2.20(2H, m) , 2.66(2H, m) , 2.86(2H, m) , 
2.89(3H, s), 2.95(2H, t, J=8.7Hz), 3.28(2H, m) , 3.39(2H, t, 
J=8.7Hz), 3.42(1H, m) , 4.30(2H, d, J=5.8Hz), 4.63(1H, m) , 
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6.41(1H, d, J=8Hz), 6.61(1H, t, J=8Hz), 7.03(1H, t, J=8Hz), 
7.05(1H, d, J=8Hz), 7.21(2H, d, J=8Hz), 7.28(2H, d, J=8Hz ) . 

Next, oxalic acid (18 mg) was added to the above free 
compound followed by recrystallization from a solvent mixture 
of acetone with water to give the oxalate of the title compound, 
m.p. (oxalate): 199°C. 
FAB -Mass : 414 (MH+ ) . 

Example 39; Synthesis of 1- r 1- ( 4 - 
propionylaminQmethylphenethyl } piper idin - 4 -yl 1 - 3 - 
methylindoline 



1 - [ 1 - ( 4 - Aminomethylphenethyl ) piperidin - 4 -yl ] - 3 - 
methylindoline (0.1 g) and propionyl chloride (0.028 ml) were 
treated as in Example 36 to give the title compound (0.122 g) 
as a pale yellow oil (yield: quantitative). 

Next, oxalic acid (13 mg) was added thereto followed by 
recrystallization from ethyl acetate to give the oxalate (0.064 
g) of the title compound as colorless crystals, 
m.p, (oxalate): 96 - 105°C 
Oxalate 
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'H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 1.02(3H, t, J=8.4Hz), 1.86(2H, m) , 2.10(2H, m) , 
2.13(2H, q, J=8.4Hz), 2.81(2H, m) , 2.88(2H, t, J=8.4Hz), 
2.91(2H, m) , 3.07(2H, m) , 3.10(2H, t, J=8.4Hz), 3.49(2H, br-d) , 
3.64(1H, m) , 4.22(2H, s), 6.52(2H, m) , 7.01(2H, m) , 7.20(4H, 
m) . 

FAB -Mass : 392 (MH+). 

Example 40; S ynthesis of l-ri-M- 

carbamoylphenethyl ) piperidin- 4 -yl 1 indoline 



4-Carbamoylphenethyl bromide (0.135 g) was treated as in 
Example 2 to give the title compound (0.097 g) as pale yellow 
crystals (yield: 56.6%). 

Next, oxalic acid (13 mg) was added thereto to give the 
amorphous oxalate of the title compound, 
m.p. (oxalate): 178 - 193°C. 
Oxalate 

1 H-NMR (400 MHz , DMSO-d 6 ) : 

8(ppm) 1.78(4H, m) , 2.61(2H, m) , 2.87(2H, t, J=8.4Hz), 
2.94(4H, m) , 3.31(2H, t, J=8.4Hz), 3.34(2H, m) , 3.55(1H, m) , 
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6.48(1H, d, J=7.6Hz), 6.53(1H, t, J=7.6Hz), 6.98(1H, t, 

J=7.6Hz), 7.01(1H, d, J=7.6Hz), 7.31(1H, m) , 7.34(2H, d, 

J=8.4Hz), 7.82(2H, d, J=8.4Hz), 7.93(1H, m) . 

ESI-Mass: 350.KMH+). 

Example 41; Synthe s is of l-fl-(4 - N- 

lsoDropvlcarbamovlmethvlDhenethvl)niDeridin-4-vlllndo1 inp. 



N-Isopropyl-4- ( 2-bromoethyl )phenylacetamide (0.029 g) 
was treated as in Example 2 to give the title compound (0.040 
g) as colorless crystals (yield: 92.1%). 

Next , oxalic acid ( 5 mg ) was added thereto to give the 
amorphous oxalate of the title compound, 
m.p. (oxalate): 88 - 96°C. 
Oxalate 

1 H-MMR (400 MHz , DMS0-d 6 ): 

5(ppm) 1.64(6H, d, J=6.8Hz), 1.82(4H, m) , 2 . 82-2 . 92 ( 6H , 
m), 3.06(2H,m), 3.31(2H, m) , 3.33(2H, s) , 3.46(2H, m) , 3.63(1H, 
m), 9.79(1H, q, J=6.8Hz) , 6.50(1H, d, J=8Hz) , 6.54(1H, t, J=8Hz) , 
6.98(1H, t, J=8Hz), 7.01(1H, d, J=8Hz), 7.19(4H, s), 7.93(1H, 
d, J=8Hz). 
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ESI-Mass: 406.25(MH+). 



Examp le 42: Synthesis of 1- T 1- f 4- 



sulf amoylphenethy l ) piperidin-4-yl 1 indoline 




S0 2 NH 2 



1- (Piperidin- 4 -yl) indoline (300 mg) and 4- 
sulf amoylphenethyl bromide (400 mg) were treated as in Example 
2 to give the title compound (60 mg) as a pale yellow powder 
(yield: 10%). 
m.p. : 207 - 210°C. 
^-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.70-1.87(4H, m) , 2 . 11-2 . 20 ( 2H, m) , 2 . 60-2 . 66 ( 2H, 
m), 2.86-2.98(4H, m) , 3.08-3.15(2H, m) , 3 . 34-3 . 45 ( 3H, m) , 
6.41(1H, d, J=8Hz), 6.61(1H, d, J=8Hz), 7 . 01- 7 . 08 ( 2H, m) , 
7.36(2H, d, J=8Hz), 7.85(2H, d, J=8Hz ) . 
FAB -Mass : 386(MH+). 

Example 43 : Synthesis of 1-13-1" (2- 
hydroxyethoxy ) phe n ethy l 1 p iperidin - 4 -y l > i ndoline 
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3- [2- ( t-Budyldimethylsilyloxy)ethoxy]phenethyl bromide 
(0.33 g) was treated as in Example 24 to give the title compound 
(0.197 g) as a yellow oil (yield: 53.8%). 

Next, oxalic acid (48 mg) was added thereto to give the 
oxalate of the title compound, 
m.p. (oxalate): 118°C. 
1 H-NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.86(4H, m) , 2.88(2H, t, J=8.2Hz), 2.92(4H, m) , 
3.17(2H, m), 3.31(2H, t, J=8.2Hz), 3.53(2H, br-d) , 3.67(1H, m) , 
3.71(2H, t, J=9.0Hz), 3.08(2H, t, J=9.0Hz), 6.52(1H, d, 
J=7.6Hz), 6.55(1H, t, J=7.6Hz), 6.83(2H, m) , 6.87(1H, br-s), 
6.99(1H, t, J=7.6Hz), 7.02(1H, d, J=7.6Hz), 7.24(1H, t, 
J=8.4Hz) . 

FAB -Mass : 367 (MH+ } . 

Example 44: Synthesis of l-fl-T4-f2- 

dimethYlaminoethoxy ) phenethyl 1 piperi din- 4 -yl 1 indoline 



Me 2 N 

N,N-Dimethylformamide (2.5 ml) was added to l-[l-(4- 
hydroxyphenethyl )piperidin- 4 -yl] indoline (0.1 g) , potassium 
carbonate (0.081 g) and 2-dimethylaminoethyl chloride 
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hydrochloride (0.078 g) followed by stirring at 80°C overnight 
(12 hr) . After allowing to cool, the resultant mixture was 
mixed with ethyl acetate (200 ml) and the layers were separated. 
The organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (0.052 
g) as a brown oil (yield: 27.0%). 

Next , hydrochloric acid was added thereto to give the 
hydrochloride of the title compound, 
m.p. (hydrochloride) : 258 - 259°C. 
Hydrochloride 
'H-NMR (400 MHz, DMS0-d 6 ) : 

5(ppm) 1.87(2H, m), 2.12(2H, m) , 2.82(6H, m) , 2.91(2H, t, 
J=8.4Hz), 3.06(4H, m) , 3.21(2H, m) , 3.34(2H, t, J=8.4Hz), 
3.48(2H, m) , 3.63(2H, t>r-d) , 3.75(1H, m) , 4.37(2H, t, J=4.8Hz) , 
6.59(1H, d, J=8.0Hz), 6.60(1H, t, J=8.0Hz), 6.98(2H, d, 
J=8.6Hz), 7.01(1H, t, J=8.0Hz), 7.05(1H, d, J=8.0Hz), 7.24(2H, 
d, J=8.6Hz). 
ESI-Mass: 394.2(MH+). 
Example 45; Synthesis of 1-11- T3. 4- 
di ( hvdroxvmethvl ) phenethvl 1 piper id i n - 4 -yl > indo 1 i ne 
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3 , 4 - Di [ ( t - butyl ) dimethyls ilyloxymethy 1 ] phenethy 1 
bromide (0.421 g) was treated as in Example 2 4 to give the title 
compound (0.318 g) as a pale yellow oil (yield: 98.6%). 

Next, hydrochloric acid was added thereto to give a salt 
followed by recrystallization from ethanol to give the 
hydrochloride (0.617 g) of the title compound as colorless 
crystals (yield: 47.1%). 
m.p. (hydrochloride): 178°C. 
Hydrochloride 
l H-NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 1.89(2H, m), 1.04(2H, m) , 2.90(2H, t, J=8.0Hz), 
3.08(4H, m), 3.25(2H, m) , 3.33(2H, t, J=8.0Hz), 3.66(2H, br-d) , 
3.73(1H, m) , 4.50(2H, s). 4.53(2H, s), 6.55(1H, d, J=7.6Hz), 
6.58(1H, t, J=7.6Hz), 7.01(1H, t, J=7.6Hz), 7.04(1H, d, 
J=7.6Hz), 7.14(1H, dd, J=1.6, 8.0Hz), 7.32(1H, d, J=1.6Hz), 
7.34(1H, d, J=8.0Hz). 
FAB -Mass : 367(MH+). 

Example 46; Synthesis of l-.fl-r3.4- 
(roethylenedioxy ) phenethy l ] piperidin - 4 -yl > indoline 
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3 , 4- (Methylenedioxy )phenylacetic acid (0.198 g) was 
treated as in Example 11 to give the title compound (0.304 g) 
as a colorless oil (yield: 89.8%). 

Next, hydrochloric acid was added thereto to give a salt 
followed by recrystallization from ethanol to give the 
hydrochloride of the title compound as colorless crystals, 
m.p. (hydrochloride): 236°C. 
Hydrochloride 
^-NMR (400 MHz, DMSO-d 6 ) : 

o(ppm) 1.88(2H, br-d) , 2.12(2H, m) , 2.93(2H, t, J=8.0Hz), 
3.03(4H, m) , 3.20(2H, m) , 3.37(2H, t, J=8.0Hz), 3.61(2H, br-d), 
3.78(1H, m) , 5.99(2H, s), 6.74(1H, d, J=8.0Hz), 6.88(2H, m) , 
7.06(2H, m) . 
FAB -Mass : 361 (MH+). 

Example 47: Synthesis of l-fl-r2-(4- 

chlorophenylsulf onylamino ) ethyl 1 piperidin - 4 -yl 1 inaoline 
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N HN 



CI 



1- [ 1- ( 2-Aminoethyl)piperidin-4-yl] indoline (113 mg) was 
dissolved In chloroform (3 ml). Under Ice cooling, 4- 
chlorobenzenesulfonyl chloride (97 mg) was added thereto and 
the resultant mixture was stirred for 6 hr . After adding water, 
the reaction solution was extracted with chloroform. The 
organic layer was washed with brine and dried over magnesium 
sulfate. After evaporating the solvent, the resulting residue 
(205 mg) was purified by NH-silica gel column chromatography 
(methanol/methylene chloride system) to give the title compound 
(134 mg) as an oil. 
X H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.54-1.66(2H, m) , 1 . 71-1 . 78 ( 2H, m) , 1 . 99-2 . 07 ( 2H, 
m) , 2.42(2H, t, J=5.8Hz), 2 . 70-2 . 76(2H, m) , 2 . 94-3 . 02( 4H, m) , 
3.28-3.40(3H, m) , 5.30(1H, br-s), 6.36(1H, d, J=8.0Hz), 
6.59-6.63(lH, m) , 7 . 00- 7 . 08 ( 2H , m) , 7 . 47 - 7 . 52 ( 2H , m) , 7.80- 
7 .84(2H, m) . 
FAB -Mass : 420(MH+). 

Examp le 48: Synthesi s of 1--T 1- T ?.- f 4- 

methoxvp henyl s nlf onylami no ) ethy ll pi peridin- 4-vl 1 indoline 
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1- [1- (2-Aminoethyl)piperidin-4-yl]indoline (113 mg) was 
dissolved in chloroform (3 ml). Under ice cooling, 4- 
methoxybenzenesulf onyl chloride (95 mg) was added thereto and 
the resultant mixture was stirred at room temperature overnight . 
After adding water, the reaction solution was extracted with 
chloroform. The organic layer was washed with brine and dried 
over magnesium sulfate. After evaporating the solvent, the 
resulting residue (80 mg) was purified by NH- silica gel column 
chromatography (methanol /methylene chloride system) to give 
the title compound (45 mg) as an oil. 
^-NMR (400 MHz , CDC1 3 ) : 

6(ppm) 1.54-1.76(4H, m) , 1 . 96-2 . 04 ( 2H, m) , 2.40(2H, t, 
J=5.8Hz) , 2.67-2.74(2H, m) , 2 . 93-3 . 00 ( 4H, m) , 3 . 27-3 . 36 ( 1H , m) , 
3.37(2H, t, J=8.4Hz), 3.86(3H, s), 5.19(1H, br-s), 6.36(1H, d, 
J=8.0Hz), 6.58-6.62(lH, m) , 6 . 95- 7 . 08 ( 4H , m) , 7 . 78-7 . 83 ( 2H, 
m) . 

FAB -Mass : 416 (MH+). 

Example 49: S ynthesis of l-fl-r2-f4- 

pyridyl ) ethyl 1 piperidin- 4 -yl > indoline 
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1- (4-Piperidyl)indoline (0.1 g) was dissolved in ethanol 
(5 ml) . After adding 4-vinylpyridine (0.16 ml) , the resultant 
mixture was heated under reflux in a nitrogen atmosphere for 
12 hr. Then the reaction solution was concentrated under 
reduced pressure and purified by silica gel column 
chromatography (toluene/acetone system) to give the title 
compound (0.064 g) as a colorless oil (yield: 42.5%). 
Free 

X H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.74-1.85(4H, m) , 2.15(2H, dt , J=2.8, 12.0Hz), 
2.64(2H, m) , 2.82(2H, m) , 2.95(2H, t, J=8.4Hz) , 3.10(2H, br-d) , 
3.39(2H, t, J=8.4Hz), 3.40(1H, m) , 6.41(1H, d, J=8.0Hz), 
6.61(1H, t, J=8.0Hz), 7.04(1H, t, J=8.0Hz), 7.05(1H, d, 
J=8.0Hz), 7.14(2H, dd, J=2.0, 4.8Hz), 8.50(2H, dd, J=2.0, 
4.8Hz) . 

Next, hydrochloric acid was added to the above product 
to give the hydrochloride of the title compound as a hygroscopic 
pale yellow amorphous solid. 
FAB -Mass : 308 (MH+ ) . 

Example 50; Synthe s is of l-fl- f 2- ( 2- 
pyridyl ) ethyl 1 p i per idin- 4 -yl "I indoline 
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2-Vinylpyridine (0.16 ml) was treated as in Example 49 
to give the title compound (0.041 g) as a colorless oil (yield: 
27 . 2%) . 

Next, hydrochloric acid was added thereto to give a salt 
followed by recrystallization from ethanol-isopropyl -ether 
mixtures to give the hydrochloride (0.036 g) of the title 
compound . 

m.p. (hydrochloride): 258 - 260°C. 

Hydrochloride 

X H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 1.89(2H, br-d), 2.16(2H, m) , 2.93(2H, t, J=8.0Hz), 
3.20(2H, m) , 3.38(2H, t, J=8.0Hz) , 3.61(6H, m) , 3.83(1H, br-t) , 
6.66(2H, m) , 7.05(1H, t, J=8Hz), 7.08(1H, d, J=8Hz), 7.89(1H, 
m) , 8.00(1H, d, J=7.6Hz), 8.47(1H, m) , 8.82(1H, d, J=5.2Hz). 
FAB -Mass : 308 (MH+). 

Example 51; Synthe s is of 1 -f 1 - f 2- ( 3 - 
pyridyl ) ethyl 1 p iperiai n- 4 -y l > i ndoline 
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3- ( 2 -Bromoethyl) pyridine (0.481 g) was treated as in 
Example 2 to give the title compound (0.601 g) as a pale yellow 
oil (yield: 75.5%). 

Next , oxalic acid was added thereto to give a salt followed 
by recrystallization from ethanol to give the oxalate of the 
title compound, 
m.p. (oxalate): 174°C. 
Oxalate 

X H-NMR (400 MHz , DMSO-d 6 ) : 

S(ppm) 1.92(4H, m), 2.87(2H, t, J=8.4Hz), 3.04(4H, m) , 
3.10(2H. m) , 3.31(2H, t, J=8.4Hz) , 3.61(2H, br-d) , 3.72(1H, m) , 
6.53(1H, d, J=7.6Hz), 6.56(1H, t, J=7.6Hz), 7.00(1H, t, 
J=7.6Hz), 7.03(1H, d, J=7.6Hz), 7.39(1H, dd, J=4.8, 7 . 6Hz ) , 
7.74(1H, ddd, J=1.6, 1.6, 7.6Hz), 8.48(1H, dd, J=1.6, 4.8Hz), 
8.53(1H, J=1.6Hz). 
ESI-Mass: 308(MH+). 

Example 52: Synthesis of 1--T 1- f 2- ( 2-methoxy-5- 

pyridyl ) ethyl 1 piperidin- 4 -yl 1 indoline 
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OMe 



l-Bromo-2- ( 2-methoxypyridin-5-yl)ethane (1.221 g) was 
treated as in Example 2 to give the title compound (1.3 94 g) 
as a pale yellow oil (yield: 82.6%). 

Next, oxalic acid (0.372 g) was added thereto to give a 
salt followed by recrystallization from ethanol to give the 
oxalate of the title compound, 
m.p. (oxalate): 173°C. 



^-NMR (400 MHz , DMSO-dJ : 

5(ppm) 1.83-1.95(4H, br-d) , 2.88(2H, t, J=8 . 4Hz ) , 2.94 (4H, 
m) , 3.15(2H, m), 3.31(2H, t, J=8.4Hz), 3.53(2H, br-d), 3.68(1H, 
m) , 3.83(3H, s), 6.52(1H, d, J=8.0Hz), 6.55(1H, t, J=8.0Hz), 
6.81(1H, d, J=8.4Hz), 6.99(1H, t, J=8.0Hz), 7.02(1H, d, 
J=8.0Hz), 7.64(1H, dd, J=2.4, 8.4Hz), 8.08(1H, d, J=2.4Hz). 
FAB -Mass ; 338 (MH+ ) . 

Example 53; Synthesis of 1-n - T 2- ( 3-methoxypyridin-5-yl) - 
ethyl 1 p i peridin-4-ylTindoline 



5-(2-Bromoethyl)-3-methoxypyridine (0.181 g) was treated 



Oxalate 




N 
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as in Example 2 to give the title compound (1.104 g) as a yellow 
oil (yield: 37.1%). 

Next, oxalic acid (28 mg) was added thereto to give a salt 
followed by recrystallization from ethanol to give the oxalate 
(0.07 7 g) of the title compound, 
m.p. (oxalate): 220°C. 
Oxalate 

^-NMR (400 MHz, DMSO-dJ: 

S(ppm) 1.89(4H, m) , 2.88(2H, t, J=8.4Hz), 3.99(2H, m) , 
3.22(2H, m) , 3.31(2H, t, J=8.4Hz) , 3.54(2H, br-d) , 3.68(1H, m) , 
3.83(3H, s), 6.52(1H, d, J=7.6Hz), 6.55{1H, t, J=7.6Hz), 
6.99(1H, t, J=7.6Hz), 7.02(1H, d, J=7.6Hz), 7.35(1H, t, 
J=2.0Hz), 8.11(1H, t, J=2.0Hz), 8.19(1H, t, J=2.0Hz). 
FAB -Mass : 338(MH+). 

Example 54: Synthesis of 1- ( 1 - r 2- f 2-cyanopvridin- 5- 
yl ) ethyl 1 piperldin- 4 -yl ^ indoline 



l-Bromo-2- ( 2-cyanopyridin-5 -yl ) ethane (0.406 g) was 
treated as in Example 2 to give the title compound (0.06 8 g) 
as a pale yellow oil (yield: 9.7%). 

Next, oxalic acid (18 mg) was added thereto to give a salt 
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followed by recrystallization from ethanol to give the oxalate 
of the title compound, 
m.p. (oxalate): 136°C. 
Oxalate 

1 H-NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 1.82(4H, m) , 2.81(2H, m) , 2.87(2H, t, J=8.2Hz), 
3.07(2H, m), 3.14(2H, m) , 3.31(2H, t, J=8.2Hz), 3.44(2H, br-d) , 
3.63(1H, m) , 6.51(1H, d, J=7.6Hz), 6.54(1H, t, J=7.6Hz), 
6.99(1H, t, J=7.6Hz), 7.01(1H, d. J=7.6Hz), 8.01(2H, m) , 
8.7K1H, d, J=1.6Hz). 
FAB -Mass : 333(MH+). 

Example 55: Synthesis of 1 -f 1 - [ 2 - ( 2 -hydrpxymethylpyriain5- 
yl ) ethyl 3 piperidin- 4 -yl } indoline 



1-{1- [2- (2-Cyanopyridin-5-yl)ethyl]piperidin-4- 
yl}indoline (0.103 g) was dissolved in toluene (1.5 ml). In 
a nitrogen atmosphere at -78°C, a 1.5 M solution (0.44 ml) of 
diisobutylaluminum hydride in toluene was added thereto and the 
resultant mixture was stirred under the same conditions for 1 
hr. Then the reaction solution was poured into a 5% aqueous 
solution of sulfuric acid and basif ied with an aqueous solution 
of sodium hydroxide. Next, diethyl ether was added and the 
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layers were separated . The organic layer was washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure to give the title compound (0.066 g) as a yellow 
oil (yield: 64 . 5%) . 
Free 

'H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.79(4H, m) , 2.13(2H, dt, J=2.8, 8.0Hz), 2.60(2H, 
m) , 2 . 80 (2H, m) , 2 . 97 (2H, d, J=8 .4Hz) , 3 . 10 (2H, br-d) , 3 73 9 (2H, 
t, J=8.4Hz), 3.40(1H, m) , 3.95(2H, s) , 6.41(1H, d, J=7.6Hz), 
6.60(1H, t, J=7.6Hz), 7.04(1H, t, J=7.6Hz), 7.05(1H, d, 
J = 7.6Hz), 7.2K1H, d, J=8.0Hz), 7.50(1H, dd, J = 2.0, 8.0Hz), 
8.42 (1H, d, J = 2 . 0Hz) . 
ESI-Mass: 338.3(MH+). 

Next, oxalic acid (18 mg) was added to the above product 
to give the oxalate of the title compound as a hygroscopic 
amorphous solid. 

Rxampl p Sfi : Rynthpsis of 1 - ( 1 - [ 2 - ( 3 -"hydroxympthyl pyr i di n - 
S-yl ) pthyT ]pip«=>ririin-4-y1 "Hnriol ins 




5 - (2 - Bromo ethyl ) - 3 - ( t -butyl ) dime thylsilyloxymethyl - 
pyridine (0.248g) was treated as in Example 24 to give the title 
compound (0.150 g) as a pale yellow oil (yield: 61.4%) . 
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Next, oxalic acid (40 mg) was added thereto to give a salt 
followed by recrystallization from ethanol to give the oxalate 
(0.143 g) of the title compound, 
m.p. (oxalate): 177°C. 
Oxalate 

1 H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.89(4H, m) , 2.88(2H, t, J=8.4Hz), 3.01(2H, m) , 
3.22(2H, m) , 3.32(2H, t, J=8.4Hz) , 3.57(2H, br-d) , 3.69(-lH, m) , 
4.53(2H, s), 6.53(1H, d, J=7.6Hz), 6.56(1H, t, J=7.6Hz), 
6.99(1H, t, J=7.6Hz), 7.02(1H, d, J=7.6Hz), 7.66(1H, s), 
8.39(1H, d, J=1.8Hz), 8.41(1H, d, J=1.8Hz). 
FAB -Mass : 338(MH+). 

Example 57: S ynthesis of 1- r 1- ( 2 . 6-dif luoro- 3- 
pyridylethyl ) pi peridin - 4 -yl 1 indoline 



l-( Piper idin-4-yl)indoline (300 mg) and 2 , 6-dif luoro- 
3-bromoethylpyridine (330 mg) were treated as in 
Example 2 to give the hydrochloride (270 mg) of the title 
compound as a white powder (yield: 47%). 
m.p. (hydrochloride): 202 - 204°C. 



F 
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'H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.82-1.91(2H, m) , 2 . 00-2 . 13 ( 2H , m) , 2.88(2H, t, 
J=8Hz), 3-03-3. 16(4H, m) , 3 . 24-3 . 34 ( 4H, m) , 3 . 58 -3 . 66 ( 2H , m) , 
3.68-3.78(lH, m) , 6 . 54-6 . 61 ( 2H, m) , 6 . 9 6 - 7 . 0 5 ( 2H , m) , 7.17- 
7.22(1H, m) , 8.10-8.18(1H, m) . 
FAB-Mass: 344 (MH+). 

Example 58; Synthesis o£ l-(l-F2-(2- 
thienyl ) ethyl 1 p i peridin- 4 -yl >indoline 



1- (4-Plperidyl)indoline (0.1 g) was treated as in Example 
2 to give the title compound (0.057 g) as colorless crystals 
(yield: 37.2%). 

Next, hydrochloric acid was added thereto to give a salt 
followed by recrystallization from ethanol-isopropyl ether 
mixtures to give the hydrochloride of the title compound as 
colorless crystals, 
m.p. (hydrochloride): 243°C. 
Hydrochloride 
'H-NMR (400 MHz, DMSO-dJ: 

S(ppm) 1.88(2H, br-d) , 2.15(2H, m) , 2.93(2H, t, J=8.4Hz), 
3.09(2H, m), 3.34(6H, m) , 3.64(2H, br-d), 3.78(1H, tt, J=3.6, 
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12Hz) , 6.66(2H, m) , 7.00(2H, m) , 7.06(2H, m) , 7.42(1H, dd, J = 1.2, 
4.8Hz) . 

FAB -Mass : 313 (MH+). 

Example 59; Synthe s i s of T2- (3 - 

thienyl ) ethyl 1 piperidi n - 4 -y l T indoline 



3- (2-Bromoethyl)thiophene (0.19 g) was treated as in 
Example 2 to give the title compound (0.105 g) as a colorless 
oil (yield: 68.6%). 

Next, hydrochloric acid was added thereto to give a salt 
followed by recrystallization from ethanol-isopropyl ether 
mixtures to give the hydrochloride of the title compound as 
colorless crystals, 
m.p. (hydrochloride): 248°C. 
Hydrochloride 
^-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.88(2H, br-d) , 2.04(2H, m) , 2.90(2H, t, J=8.4Hz), 
3.08(4H, m) , 3.30(2H, m) , 3.32(2H, t, J=8.4Hz), 3.63(2H, br-d), 
3.74(1H, m) , 6.56(1H, d, J=7.6Hz), 6.58(1H, t, J=7.6Hz), 
7.00(1H, t, J=7.6Hz), 7.04(1H, d, J=7.6Hz), 7.08(1H, dd, J=1.2, 
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4.8Hz), 7.34(1H, m) , 7.55(1H, dd, J=2.8, 4 . 8Hz ) . 
FAB -Mas S : 313(MH+). 

Example 60: S ynthesi s of 1- f 1- ( 2 - thiazolvlethvl )pii?er.idin- 
4-y ll i ndoline 



2- (2-Bromoethyl)thiazole (0.46 g) was treated as in 
Example 2 to give the title compound (0.102 g) as colorless 
crystals (yield: 14.4%). 

Next, oxalic acid (15 mg) was added thereto to give a salt 
followed by recrystallization from ethanol-acetone mixtures to 
give the oxalate of the title compound as colorless crystals, 
m.p. (oxalate): 149°C. 
Oxalate 

X H-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.85(2H, m) , 2.86(2H, m) , 2.87(2H, t, J=8.4Hz), 
3.30(2H, m) , 3.31(2H, t, J=8.4Hz) , 3.40(4H, m) , 3.47(2H, br-d) , 
3.63(1H, m) , 6.50(1H, d, J=7.6Hz), 6.55(1H, t, J=7.6Hz), 
6.99(1H, t, J=7.6Hz), 7.02(1H, d, J=7.6Hz), 7.65(1H, d, 
J=3.6Hz), 7.75(1H, d, J=3.6Hz). 
FAB -Mass : 314 (MH+). 

Example 61: S ynthesis of 1 - f 1 - f 4 -methvl- 5 - 
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thiazolethy l)pl peri.din-4-y 1 1 indoline 



Me 




1- (Plperldin-4-yl)indoline (300 mg) and 4-methyl-5- 
thiazolethyl bromide (310 mg) obtained in the same manner as 
the one of Production Example 1 were treated as in Example 2 
to give the hydrochloride (140 mg) of the title compound as a 
gray powder (yield: 26%). 
m.p. (hydrochloride): 222 - 225°C. 
'H-NMR (400 MHZ, DMSO-d 6 ): 

5(ppm) 1.82-1.89(2H, m), 1 . 95-2 . 10 ( 2H, m) , 2.37(3H, s), 
2.87(2H, t, J=8Hz), 3 . 01-3 . 12 (2H, m) , 3 . 15-3 . 33 ( 6H, m) , 
3.60-3.76(3H, m) , 6 . 51-6 . 60 ( 2H, m) , 6 . 95-7 . 03 ( 2H, m) , 8.93(1H, 
S). 

FAB -Mass : 328(MH+). 

Example 62; Synthesis of l-fl- r fl ndQ l-3-y l) ethyl 1- 
piperidin - 4 -y 1, > i ndollne 
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NH 



1- (Piperidin-4-yl)indoline (300 mg) and 3-(2- 
bromoethyl ) indole (340 mg) obtained in the same manner as the 
one of Production Example 1 were treated as in Example 2 to give 
the hydrochloride (410 mg) of the title compound as a brown 
powder (yield: 72%). 

m.p. (hydrochloride): 240°C (decomp. ) . 
^-NMR (400 MHz, DMSO-d 6 ): 

8(ppm) 1.82-1.9K2H, m) , 1 . 93-2 . 08( 2H, m) , 2.89(2H, t, 
J=8Hz), 3.07-3.20(4H, m) , 3 . 27-3 . 36 ( 4H, m) , 3.65-3.76(3H, m) , 
6. 51- 6. 58 (2H, m) , 6 . 96-7 . 04 ( 3H, m) , 7 . 06-7 . 11 ( 1H, m) , 7.24(1H, 
s), 7.35(1H, d, J=8Hz), 7.61(1H / d, J=8Hz). 
FAB -Mass : 346 (MH+). 

Example 63: Synthesi s of 1 - K 1 - \ 2- f 6-benzothiazolvl ) - 
ethynp i peridin-4-yll-indoline 
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6- ( 2-Bromoethyl)benzothiazole (0.073 g) was treated as 
in Example 2 to give the title compound ( 0 . 084 g) as a pale yellow 
oil (yield: 70.0%). 

Next, oxalic acid (21 mg) was added thereto to give a salt 
followed by recrystallization from ethanol to give the oxalate 
of the title compound, 
m.p. (oxalate): 197°C. 
Oxalate 

J H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 1.87(4H, m), 2.88(2H, t, J=8.4Hz), 2.95(2H, m) , 
3.13(2H, m), 3.25(2H, m) , 3.32(2H, t, J=8.4Hz), 3.56(2H, m) , 
3.68(1H, m), 6.52(1H, d, J=8.0Hz), 6.55(1H, t, J=8.0Hz), 
6.99(1H, t, J=8.0Hz), 7.02(1H, d, J=8.0Hz), 7.48(1H, dd, J=1.6, 
8.4Hz), 8.06(1H, d, J=8.4Hz), 8.09(1H, d, J=1.6Hz), 9.37(1H, 
s). 

PAB-Mass : 364 (MH+ ) . 

Example 64; Synthesis of 1- n - ( 5-mei:hoxy-2- 
thienyl ) ethylp i peridin- 4 -yl 1 indoline 



1- (Piperidin-4-yl) indoline (300 mg) and ( 5-methoxy-2- 
thienyl ) ethyl bromide (400 mg) were treated as in Example 2 to 




- 233 - 



give the hydrochloride (260 mg) of the title compound as a white 
powder (yield: 46%) . 

m.p. (hydrochloride): 204°C (decomp.). 
1 H - NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 1.80-1.89(2H, m) , 2 . 00-2 . 11 ( 2H, m) , 2.90(2H, t. 
J=8Hz) , 3.00-3 .28 (6H, m) , 3.32(2H, t, J=8Hz) , 3.55-3.62(2H,m), 
3. 67-3. 78 {1H, m) , 3.80(3H, s) , 6.13(1H, d, J=4Hz) , 6 . 56-6 . 60 ( 3H, 
m) , 6.97-7.04(2H, m) , 10.79(1H, br-s). 
FAB -Mass : 343 (MH+ ) . 

Example 65: R ynthasis of 1- T 1- f 2-methQXV-5- 
thiazolyl ) ethylp i peridin- 4 -yl 1 indoline 



l-(Piperidin-4-yl)indoline (300 mg) and ( 2-methoxy-5- 
thiazolyl) ethyl bromide (380 mg) were treated as in Example 2 
to give the hydrochloride (340 mg) of the title compound as a 
white powder (yield: 60%). 
m.p. (hydrochloride): 207°C (decomp. ) . 
1 H-NMR (400 MHz , DMSO-dJ: 

6(ppm) 1.80-1.86(2H, m) , 1 . 92-2 . 03 ( 2H, m) . 2.89(2H, t. 
J=8Hz), 3.00-3.12(2H, m) , 3 . 15-3 . 32 ( 6H , m) , 3 . 67-3 . 75 ( 3H, m) , 
3.95(3H, s), 6.50-6.59(2H, m) , 6 . 94-7 . 07 ( 3H, m) , 10.36(1H, 
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br-s) . 

FAB-Mass : 344 (MH+ ) . 

Example 66; S ynthe s i s of 1- T l -f 2 - cy a no-5- 

thiazolyl ) ethyl pi perid in- 4-yl 1 indoline 




1- (Piperidin-4-yl) indoline (190 mg) and (2-cyano-5- 
thiazolyl) ethyl bromide (200 mg) were treated as in Example 2 
to give the hydrochloride (21 mg) of the title compound as a 
gray powder (yield: 6.1%). 
m.p. (hydrochloride): 209 - 211°C. 
Hl-NMR (400 MHz , DMSO-d 6 ): 

8(ppm) 1.81-2.00(4H, m) , 2.89(2H, t, J=8Hz) , 3 . 01-3 . 15 ( 2H , 
m) , 3.30(2H, t, J=8Hz), 3 . 36-3 . 78 ( 7H, m) , 6 . 49- 6 . 55 ( 2H , m) , 
6.92-7.03{2H, m) , 8.02(1H, s). 
FAB-Mass : 339 (MH+ ) . 

Example 67; Synthesis of 1- ( l-pyrazinylethylpiperidin-4- 

vlHndol in ft 
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A solution of 1- ( piperidin-4-yl ) indoline (500 mg) and 
vinylpyrazine (260 mg) in o-dichlorobenzene (5 ml) was heated 
at 180°C for 3 hr . Next, the reaction solution was purified 
by silica gel column chromatography (methylene 
chloride/ethanol system) and treated in a conventional manner 
so as to give the oxalate (90 mg) of the title compound as a 
white powder (yield: 9.0%). 
m.p. (oxalate): 168 - 170°C. 
l H-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.75-1.83(4H, m) , 2 . 80-2 . 91 ( 4H, m) , 3 . 11-3 . 20 ( 2H , 
m), 3.21-3.33(4H, m) , 3 . 41-3 . 52 ( 2H, m) , 3 . 55-3 . 69 ( 1H, m) , 
6.48(1H, d, J=8Hz), 6.53(1H, t, J=8Hz), 6 . 95-7 . 00 ( 2H, m) , 
8.53(1H, s), 8.57-8.59(lH, m) , 8.63(1H, s). 
FAB-Mass: 309(MH+). 

Example 68: Synthesis of 1--T1- T 2- ( 4-bromopvrazol- 1 - 
yl ) ethyl 1 piperidin- 4 -yl 1 indoline 
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1- ( 4-Piperidyl)indoline (162 mg) and l-(2- 
bromoethyl) -4-bromopyrazole (200 mg) were treated as in Example 
2 to give the hydrochloride (372 mg) of the title compound as 
beige crystals (yield: 67%) . 
m.p. (hydrochloride): 210 - 212°C. 
1 H-NMR (400 MHz , DMS0-d 6 ): 

d(ppm) 1.83(2H, d, J=11.6Hz), 2.00-2. 12{2H, m) , 2.88(2H, 
t, J=8.4Hz), 3.07(2H, q, J=11.2Hz), 3.31(2H, t, J=8.4Hz), 
3.46-3.54(4H, m) , 3 . 66-3 . 76 ( 1H, m) , 4.63(2H, t, J=6.8Hz), 
6.56-6.64(2H, m) , 6 . 97-7 . 06 ( 2H, m) , 7.64(1H, s) , 8.11(1H, s), 
11.10(1H, br-s). 
ESI-Mass: 351 (MH+) . 
Example 69; Synthe s i s of 1--T1- r3-(4- 
fluorophenoxy) propyl 1 piperidin- 4 -yl 1 indQline 
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1- (Piperidin-4-yl)indoline (300 mg) and l-bromo-3- ( 4- 
fluorophenoxy) propane (420 mg) were treated as in Example 2 to 
give the hydrochloride (330 mg) of the title compound as white 
needles (yield: 56%). 
m.p. (hydrochloride): 207 - 210°C. 
1 H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 1.80-1.87(2H, m), 1 . 91-2 . 20 ( 4H , m) , 2.88(2H, t, 
J=8Hz) , 3.00-3.11(2H, m) , 3. 13-3 . 21(2H, m) , 3.30(2H, t, J=8Hz) , 
3.52-3.61(2H, m) , 3 . 66-3 . 77 ( 1H, m) , 4.04(2H, t, J=6Hz), 
6.49-6.70(2H, m) , 6 . 92 - 7 . 03 ( 4H , m) , 7 . 08-7 . 15 ( 2H, m) . 
FAB -Mass : 355 (MH+). 

Example 70: S ynthesis of l-fl-T3-(4- 

hydr oxyme thy lphenoxy ) propyl 1 piper idin- 4 -yl 1 indolin e 



1- (4-Piperidyl)indoline (263 mg) and 4- (3- 
bromopropoxy ) benzyl alcohol (389 mg) were treated as in Example 
2 to give the title compound (422 mg) as a pale orange amorphous 
solid (yield: 92%). 
1 H-NMR (400 MHz, CDC1 3 ): 

8(ppm) 2.20-2.35(4H, m) , 2 . 47 -2 . 73 ( 4H , m) , 2.55(2H, t. 
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J=7.4Hz), 2.94(2H, t, J=8.4Hz), 3.07(2H, d, J=11.2Hz), 
3.35-3.43(lH, m) , 3.38(2H, t, J = 8.4Hz), 4.02(2H, t. J=6.4Hz) 
4.62(2H, s), 6.41(1H, d, J=8Hz), 6.60(1H, dt , J=7.4Hz, 0.8Hz) 
6.89(2H, d, J=8.8Hz), 7.04(1H, ddd, J=8Hz, 7.4Hz, 0.8Hz), 
7.05(1H, d, J=7.4Hz), 7.29(2H, d, J=8.8Hz). 
ESI-Mass: 367 (MH+). 

Exam ple 71: Synthesis of l-fl-T3-(4- 

hydroxyethylphenoxy) prop yl Ipi peri di n- 4-yll indoline ~ 



1- (4-Piperidyl)indollne (303 mg) and 4- (3- 
bromopropoxy ) phenethyl alcohol (389 mg) were treated as in 
Example 2 to give the hydrochloride (500 mg) of the title 
compound as a beige amorphous solid (yield: 80%). 
X H-NMR (400 MHz, DMS0-d 6 ) : 

6(ppm) 1.84(2H, d, J=13.2Hz), 2 . 40-2 . 22 ( 4H , m) , 2.63(2H 
t, J=7.2Hz), 2.90(2H, t, J=8 . 4Hz ) , 3.05(2H, q, J=10.4Hz), 
3. 12-3 . 19(2H, m) , 3.33{2H, t. J=8.4Hz), 3.52(2H, t, J=7.2Hz) 
3.52-3.60(2H, m) , 3 . 70-3. 80 ( 1H, m) , 4.01(2H, t, J=6Hz), 
6.58-6.68(2H, br-t), 6.83(2H, d, J=8.8Hz), 7.01(1H, d, J=8Hz) 
7.05(1H, d, J=8Hz), 7.11(2H, d, J=8 . 8Hz ) , 10.80(1H, br-s). 
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ESI-Mass: 381(MH+). 

Exam ple 72: Synthes is of 1 - -CI - f 4 - ( 4 -f luorophenvl ) - 4 - 

pxQbutyl 1 piperjain- 4 -yl 1 indoline 



O 




1- (Piperidin-4-yl)indoline (1.0 g) and 4-chloro-l- ( 4- 
f luorophenyl) -1-butanone (1.1 g) were treated as in Example 2 
to give the title compound (0.5 g) (yield: 27%). 

A portion of this product was then treated in a 
conventional manner so as to give the hydrochloride of the title 
compound as a white powder, 
m.p. (hydrochloride): 213°C (decomp.). 
^-NMR (400 MHz, DMS0-d 6 ) : 

5(ppm) 1.80-1.88(2H, m) , 1 . 94-2 . 10 ( 4H, m) , 2.88(2H, t, 
J=8Hz), 3.00-3. 10(4H, m) , 3.19(2H, t, J=8Hz), 3.30(2H, t, 
J=8Hz), 3.50-3.60(2H, m) , 3 . 67-3 . 78 ( 1H , m) , 6 . 52-6 . 58 ( 2H , m) , 
6.96-7.03(2H, m) , 7 . 34-7 . 39 ( 2H, m) , 8 . 03-8 . 07 ( 2H, m). 
FAB -Mass : 367 (MH+). 

Exam ple 73: S ynthesis of 1-f 1- T 4- f 4-f LuorOPhenvl) -4- 
hydroxybutyllp i peridin-4-yl Vlndoline 
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OH 



0 




F 




Sodium borohydride (38 mg) was added to a solution of 
1- { 1- [ 4- ( 4-f luorophenyl) -4-oxobutyl]piperidin-4-yl}indoline 
(320 mg) in ethanol (20 ml) and the resultant mixture was atirred 
for 5 hr. After concentrating under reduced pressure, water 
and ethyl acetate were added thereto and the layers were 
separated. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. Then the residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) and treated in a 
conventional manner so as to give the hydrochloride (250 mg) 
of the title compound as a gray powder (yield: 71%). 
m.p. (hydrochloride): 174 - 175°C. 
X H-NMR (400 MHz, DMS0-d 6 ) : 



5(ppm) 1.55-2.00(6H, m) , 2.87(2H, t, J=8Hz) , 2 . 95-3 . 05 ( 4H , 
m) , 3.28(2H, t, J=8Hz), 3 . 46 -3 . 54 ( 2H , m) , 3 . 62-3 . 71 ( 1H, m) , 
4.57(1H, t, J=6Hz), 6.49-6.56(2H, m) , 6 . 95-7 . 02 ( 2H, m) , 
7-11-7. 16(2H # m) , 7 . 34-7 . 38 ( 2H, m) , 9.71(1H, br-s). 
FAB -Mass : 369 (MH+). 

Example 74; Synthesis of 1 - r 1- (p hthalimido-1- 
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yl }e thylpiperiain-4-ylUndoiine 



o 




1- (Piperidin-4-yl)indoline (500 mg) and N-{2- 
bromoethyl)phthalimide (750 mg) were treated as in Example 2 
to give the title compound (520 mg) as a colorless oil (yield: 
55%) . 

■"■H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.59-1.8K4H, m) , 2 . 09-2 . 20 ( 2H, m) , 2.68(2H, t, 
J=7Hz) , 2. 90 (2H, t, J=8Hz) , 3 . 08-3 . 15 ( 2H, m) , 3 . 30-3 . 41 ( 1H, m) , 
3.32(2H, t, J=8Hz), 3.83(2H, t, J=7Hz) , 6.38(1H, d, J=8Hz), 
6.59(1H, t, J=8Hz), 7.00-7.08(2H, m) , 7 . 68-7 - 73( 2H, m) , 
7.80-7.87(2H, m) . 

Example 75: Synthesis of 1- r 1- ( 4- 

£luorobenzamido)ethylp i peridin-4-yl1indoline 



A solution of 1 - [ 1- ( phthalimido- 1 -yl ) ethylpiperidin- 



O 
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4-yl]indoline (520 mg) and hydrazine (100 mg) in ethanol (20 
ml) was heated under reflux for 5 hr. After cooling to room 
temperature, the resulting crystalline precipitates were 
filtered off and the filtrate was concentrated. The resulting 
residue was mixed with methylene chloride ( 30 ml) , a 2 N aqueous 
solution (5 ml) of sodium hydroxide and 4-fluorobenzoyl 
chloride (250 mg) followed by vigorously stirring the resultant 
mixture at room temperature. After 1 hr, the reaction so-lution 
was diluted with methylene chloride and the layers were 
separated. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and purified by silica gel column 
chromatography (methylene chloride/ethanol system) followed 
by conversion into a hydrochloride. Thus the hydrochloride 
(160 mg) of the title compound was obtained as a white powder 
(yield: 28%). 

m.p. (hydrochloride): 221°C (decomp.). 
1 H-NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.81-2.02(4H, m) , 2.88(2H, t, J=8Hz) , 3 . 02-3 . 15 ( 2H , 
m) f 3.20-3.31(4H, m) , 3 . 60-3 . 75 ( 5H, m) , 6 . 49-6 . 56 ( 2H , m) , 
6.95-7.02(2H, m) , 7 . 29- 7 . 34 ( 2H , m) , 7 . 94-7 . 99 ( 2H, m) , 8.86(1H, 
t, J=6Hz). 
FAB-Mass: 368 (MH+). 

Example 76; Synth es is of l-f l -ri-(3.4 - 
dimethoxyphenyl ) propan - 2 -yl 1 piperidin- 4 -yl >indoline 
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Me. 




A mixture of 1- (piperid±n-4-yl) indoline (300 mg) , 
3 , 4-dimethoxyphenylacetone (870 mg), sodium cyanoborohydride 
(280 mg) and molecular sieve (1.0 g) in methanol (20 ml) was 
stirred at room temperature for 3 days. Then the reaction 
solution was filtered and concentrated under reduced pressure, 
water and ethyl acetate were added thereto and the layers were 
separated. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and purified by silica gel column 
chromatography (methylene chloride/ethanol system) followed 
by conversion into a hydrochloride in a conventional manner. 
Thus the hydrochloride (220 mg) of the title compound was 
obtained as a white powder (yield: 35%). 
m.p. (hydrochloride): 245°C (decomp.). 
1 H-NMR (400 MHz , DMSO-d 6 ) : 

S(ppm) 1.00(3H, d, J=7Hz) , 1 . 82- 1 . 91 ( 2H , m) , 2 . 01-2 . 13 ( 2H , 
m), 2.55-2.63(lH, m) , 2.88(2H, t, J=8Hz), 3 . 17-3 . 28 ( 4H, m) , 
3.43-3.61(4H, m) , 3.71(3H, s), 3.74(3H, s), 3 . 76 -3 . 83 ( 1H , m) , 
6 . 52-6 . 56(2H, m) , 6 . 7 5- 6 . 78 ( 1H , m) , 6 . 87- 6 . 90 ( 2H , m) , 6.98- 
7.03(2H, m) , 9.90(1H, br-s). 
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FAB -Mass : 381(MH+). 

Exampl e 77; Synthesis of l-{ 1- r ( 1 , 4-benzQdioxan-2- 
yl) methy l Ig iperidin- 4 -y llindoiine 




1- ( 4-Piperidyl)indoline (303 mg) and 2-bromoethyl- 
1 , 4-benzodioxane (344 mg) were treated as in Example 2 to give 
the hydrochloride (372 mg) of the title compound as beige 
crystals (yield: 67%). 
m.p. (hydrochloride): 200 - 205°C. 
^-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.88(2H, d, J=12.4Hz), 2 . 10-2 . 25 ( 2H» m) , 2.92(2H, 
t, J=8.4Hz), 3.13-3.58(7H, m) , 3 . 72-3 . 82 ( 2H, m) , 4.05(1H, dd, 
J=11.4Hz, 6.8Hz), 4.34(1H, dd, J=11.4Hz, 2Hz), 4 . 90-4 . 95 ( 1H, 
m), 6.67(1H, d, J=6.8Hz), 6.68(1H, dd, J=6.8Hz, 6 . 6Hz ) , 
6.84-6.96(4H, m) , 7.04(1H, dd, J=9Hz, 7 . 6Hz ) , 7.08(1H, d, 
J=7.6Hz), 11.40(1H, br-s). 
ESI-Mass: 351 (MH+). 

Example 78: Synthesi s o f 1-f 1 - F 3- f 3 , 4 - 
methylenedioxypheoxy ) propyl 1 p i peridin- 4 -yl "Undoline 
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1- ( 4-Piperidyl) indoline (303 mg) and 3-bromopropoxy- 
1 , 2-methylenedioxybenzene (389 mg) were treated as in Example 
2 to give the hydrochloride (443 mg) of the title compound as 
pale blue crystals (yield: 73%). 
m.p. (hydrochloride): 210 - 212°C. 
^"H-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.84(2H, d, J=11.6Hz), 1 . 98-2 . 18 ( 4H, m) , 2.88(2H, 
t, J=8.4Hz), 3.05(2H, q, J=11.6Hz), 3 . 11-3 . 20 ( 2H , m) , 3.30(2H, 
t, J=8.4Hz), 3.57(2H, d, J=11.6Hz), 3.72(1H, m) , 3.97(2H, t, 
J=6Hz), 5.94(2H, s), 6.37(1H, dd, J=8.4Hz, 2.8Hz), 6.54(1H, d, 
J=7.6Hz), 6.57(1H, t, J=7.6Hz), 6.63(1H, d, J=2.8Hz), 6.80(1H, 
d, J=8.4Hz), 6.99(1H, t, J=7.6Hz), 7.02(1H, d, J=7.6Hz), 
10.45(1H, br-s). 
ESI-Mass: 381(MH+). 

Example 79: S ynthesis of cis-1- T 1- ( 4-f Inorophenethyl ) -3- 

methylpiperidin- 4 -yl 1 indoline 
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Indoline (238 mg) , 1- [ 2- ( 4-f luorophenyl) ethyl] -3- 
methyl-4-piperidone (588 mg) obtained in Production Example 
40-5 and triacetoxylated sodium borohydride (1.19 g) -were 
treated as in Example 101 to give the title compound (100 mg) 
as a yellow oil (yield: 15%). 
m.p. (oxalate): 229 - 230°C. 
1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.09{3H, d, J=6.5Hz), 1.69(1H, m) , 2.10(2H, m) , 
2.26(1H, br-d) , 2.30(1H, m) , 2.47(1H, m) , 2.56(1H, m) , 2.74(2H, 
m) , 2.81(1H, br-d), 2.98(3H, m) , 3.42(1H, m) , 3.56(1H, q, 
J=9.0Hz) , 3.64(lH,m), 6.31(1H, br-d) , 6.54(1H, br-t) , 6.96(2H, 
br-d), 7.03(2H, m) , 7.17(2H, m) - 
FAB -Mass : 339 (MH+ ) . 

Example 80-1: Synthesis of 1 -be n zyl- 3-hv droxvmet hvl-4- 
Piperidone 

(80-1-1 •) Ethyl 1 - benz yl -4 . 4 -ethylenedloxv- 3 - 
piperidinecarboxylate 
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p-Toluenesulf onic acid monohydrate (1.5 g) was added to 
a solution (600 ml) of ethyl l-benzyl-4-oxo-3- 
piperidinecarboxylate (CAS Registry No. 1454-53-1, 44.7_g) and 
ethylene glycol (100 ml) in toluene and the resultant mixture 
was heated under reflux overnight . After cooling the mixture 
to room temperature, ice water (500 ml) and a saturated aqueous 
solution (300 ml) of sodium bicarbonate were added thereto 
followed by extraction with ethyl acetate (400 ml) for three 
times . The organic phase was washed successively with water 
(200 ml) twice and brine (300 ml) and dried over anhydrous 
magnesium sulfate. The residue was purified by silica gel 
column chromatography (hexane/ethyl acetate system) to give the 
title compound (30.4 g) as a yellow oil (yield: 66%). 
^"H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.22(3H, t, J=6.0Hz), 1.74(1H, m) , 1.98(1H, m) , 
2.48(1H, m), 2.68(2H, m) , 2.82(2H, m) , 3.49(1H, d, J=11.0Hz), 
3.57(1H, d, J=11.0Hz), 3.89(1H, d, J=7.0Hz), 3.96(3H, m) , 
4.13(2H, q, J=6.0Hz), 7 . 22-7 . 32 ( 5H, m) . 

( 80-1-2 ) i -Rftny. yl -4 . 4-et h yl ened.i oxv-3-pi.neridin emethanQl 
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n 
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In a stream of nitrogen, lithium aluminum hydride (702 
mg) was carefully added to ice cooled dry tetrahydrof uran (100 
ml) . Into the resultant mixture was slowly added dropwise a 
solution of ethyl 1 -benzyl- 4 , 4-ethylenedioxy-3- 
piperidinecarboxylate (4.58 g) obtained above in 
tetrahydrof uran (30 ml). The resultant mixture was gradually 
heated and further stirred at room temperature overnight. 
Under ice cooling, water (0.7 ml), a 5 N aqueous solution (2.1 
ml) of sodium hydroxide and further water (2.1 ml) were 
successively added to the reaction mixture carefully. Next, 
the resulting mixture was dried over anhydrous sodium sulfate 
and filtered through celite followed by concentration under 
reduced pressure. Thus the title compound ( 4 . 03 g) was obtained 
as a colorless oil (yield: 100%). 
X H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.67(1H, m) , 1.92(1H, m) , 2.01(1H, m) , 2 . 43-2 . 66 (3H, 
m) , 2.70(1H, br-d) , 3.49(2H, s) , 3.77(1H, d, J=11.0Hz) , 3.83(1H, 
d, J=11.0Hz), 3.96(4H, br-s), 7 . 23 - 7 . 33 ( 5H , m) . 
(80-1-3^ 1 -Benzyl - 3 -hydroxymethyl- 4 -piperidone 
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l-Benzyl-4 , 4-ethylenedioxy-3-piperidinemethanol ( 960 
mg) was dissolved under ice cooling in a mixed solvent of water 
(10 ml) and cone, sulfuric acid (6 ml). The resultant mixture 
was gradually heated to room temperature and further stirred 
for a day. Under ice cooling, a 5 N aqueous solution of sodium 
hydroxide was added to the mixture to adjust to ca. pH 8 . After 
extracting with chloroform ( 50 ml) twice, the mixture was washed 
successively with water and brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to 
give the title compound (710 mg) as a colorless oil (yield: 89%) . 
"H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 2.47(2H, m) , 2.60(2H, m) , 2.70(1H, m) . 3.01(2H, m) , 
3.62(2H, s), 3.71(1H, dd, J=7 . 5Hz , 13.5Hz), 3.76(1H, br-d) , 
7.25-7.37(5H, m) . 

Example 80 -2 ; Synthesis of cis-1 - f l-benzyl-3- 
hydroxymethylpiperidin-4-yl ) indoline 
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Indoline (238 rag), l-benzyl-3-hydroxymethyl-4- 
piperidone (548 mg) and triacetoxylated sodium borohydride 
(1. 19 g) were treated as in Example 1 to give the title compound 
(140 mg) as a yellow powder (yield: 22%). 
^-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.79(1H, br-d), 2.08(1H, br-s), 2.14(1H, dt , 
J=2.8Hz, 12.0Hz) , 2.49(1H, br-d) , 2.54(1H, dt, J=4.5Hz, 12.0Hz) , 
3.02(3H, m), 3.14(1H, br-d), 3.49(1H, d, J=12.0Hz), 3.55(1H, 
d, J=12.0Hz), 3.56(1H, t, J=12.5Hz), 3.64(1H, g, J=9.0Hz), 
3.82(2H, m) , 3.97(1H, br-d), 6.28(1H, d, J=7.5Hz), 6.56(1H, t, 
J=7.5Hz), 7.00{1H, t, J=7.5Hz), 7.04(1H, d, J=7.5Hz), 7.27- 
7.37(5H, m) . 

Example 81-1; Synthesis of cis-l-(3- 
acetoxymethylp i peridin- 4 -yl ) indoline 

(81-1-1 ) cis-l-f l-Ren7.yl-3-acetoxymethylp1.peridin-4-vl) - 
indoloine 
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N 



Under ice cooling, triethylamine (111 mg) and acetyl 
chloride (86 mg) were added to a solution of cis-l-(l- 
benzyl-3-hydroxymethylpiperidin-4-yl)indoline (322 mg) in 
tetrahydrofuran (3 ml). The resultant mixture was stirred 
under ice cooling for 30 min and then at room temperature for 
additional 1 hr. Then ethyl acetate (15 ml) was added thereto 
followed by filtration through celite. After removing the 
solvent under reduced pressure, the residue was purified by 
silica gel column chromatography (hexane/ethyl acetate system) 
to give the title compound (340 mg) as a yellow oil (yield: 93%) . 
X H-NMR (400 MHz, CDC1 3 ) : 

8(ppm) 1.76(1H. br-d), 1.83(3H, s), 1 . 99-2 . 20 ( 3H, m) , 
2.44(1H, m) , 2.92-3.03(4H, m) , 3.40(1H, d, J=13.0Hz), 3.48- 
3.56(3H, m) , 3.58(1H, d, J=13.0Hz), 4.13(1H, dd, J=4.2Hz, 
10.0Hz), 4.63(1H, t, J=10.0Hz), 6.31(1H, d, J=7.5Hz), 6.57(1H, 
t, J=7.5Hz), 7.02(2H, m) , 7 . 21-7 . 31 ( 5H, m) . 
(81-1-2T nis-l-f 3 - Acetoxymethylpineridin- 4 - vl ) indo line 
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Under ice cooling, a solution of 1-chloroethyl 
chlorof ormate (135 mg) in dichloroethane (1 ml) was added to 
a solution of cis- 1- ( l-benzyl-3-acetoxymethylpiperidin-4- 
yl)indoline (340 mg) in dichloroethane (5 ml) . After stirring 
for 30 min, the mixture was heated under reflux for 1 hr. Then, 
it was cooled and concentrated under reduced pressure. After 
adding methanol (10 ml) thereto, the mixture was stirred at 50°C 
for 10 min and heated under reflux for 30 min . Then it was cooled 
to room temperature again and concentrated under reduced 
pressure. After adding a saturated aqueous solution (10 ml) 
of sodium bicarbonate, the mixture was extracted with 
chloroform ( 15 ml) for three times . The organic phase was dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure to give the title compound (290 mg) as a yellow powder 
(yield: 100%). 
1 H-NMR (400 MHz , CDC1 3 ) : 

8(ppm) 1.94(1H, dd, J=4.5Hz, 13.0Hz) , 1.99(3H, s) , 2.45(1H, 
m) . 2.79(1H, dt, J=3.0Hz, 12.0Hz), 2.87(1H, dd, J=3.0Hz, 
12.5Hz) , 2.97(3H, m) , 3.19(1H, br-d) , 3.26(1H, br-d, J=13.5Hz) , 
3.55(2H, t, J=9.0Hz), 3.64(1H, td, J=5.0Hz, 12.5Hz), 4.20(1H, 
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dd, J=4.5Hz, 11.5Hz), 4.56(1H, t, J=10.5Hz), 6.34(1H, d, 
J=7.5Hz), 6.58(1H, t, J=7.5Hz), 7.03(2H, m) . 

Example 81-2 S ynthesis of els- 1- f 1 - ( 4-f luorophenet.hy.n -3- 
hydroxymethylpiperidin- 4 -yl 1 indoline 

(81-2-1) ci s - 1 - T 1 - ( 4 -Fluorophenetnyl ) - 3 -acetoxymethyl- 
pl peridin-4-yl 1 indoline 



cis - 1- ( 3-Acetoxymethylpiperidin-4-yl) indoline (280 mg) 
was dissolved in dimethylf ormamide (4 ml) and methanol (1 ml) . 
To the resultant solution were added triethylamine (222 mg) and 
4-f luorophenethyl bromide (285 mg) followed by stirring at 50°C 
for 2 nr. Then the reaction mixture was cooled and water (50 
ml) was added thereto. After extracting with ether (50 ml) 
twice, the organic phase was washed with water (20 ml) twice 
and a 2 N aqueous solution (50 ml) of sodium hydroxide once and 
dried over anhydrous magnesium sulfate. Then the solvent was 
evaporated under reduced pressure and the residue was purified 
by silica gel column chromatography (hexane/ ethyl acetate 
system) to give the title compound (100 mg) as a colorless oil 
(yield: 28%). 
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1 H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.77(1H, br-d), 1.93(3H, s), 1.98(1H, dd, J=4.0Hz, 
12.0Hz), 2.12-2.21(2H, m) , 2 . 42 - 2 . 63 ( 4H , m) , 2.73(2H, m) . 
2.98(2H, m) , 3.06(1H, br-d), 3 . 46-3 . 58 ( 3H, m) , 4.20(1H, dd, 
J=3.5Hz, 10.0Hz), 4.46(1H, t, J=9.5Hz), 6.33{1H, d, J=7.5Hz), 
6.58{1H, t, J=7.5Hz), 6.96(2H, br-t), 7.04(2H, br-d), 7.15(2H, 
m) . ^ 

(81-2-2) cts - 1 - r 1 - f 4 -Fluorophenethvl ) - 3 - 
hydroxymethylpiper idin- 4 -yl 1 indoline 



Potassiiam carbonate (130 mg) was added to a solution of 
cis - 1 - [ 1 - ( 4 - f luorophenethyl ) - 3 - ace toxymethylplperidin- 4 - 
yl]indoline (100 mg) obtained above in methanol (6 ml) and the 
resultant mixture was stirred at room temperature for 4 hr. 
After adding ether (20 ml), the mixture was filtered through 
celite and the filtrate was concentrated under reduced pressure. 
Ethyl acetate (20 ml) was added to the residue followed by 
filtration again. Then the filtrate was concentrated under 
reduced pressure and the residue was purified by silica gel 
column chromatography (hexane/ethyl acetate system) to give the 
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title compound (40 mg) as a pale yellow powder (yield: 45%). 
m.p. (oxalate): 173 - 174°C. 
'H-NMR (400 MHz , CDC1 3 ): 

1.82(1H, br-d) , 2.08(1H, br-s), 2.18(1H, t, J=11.0Hz), 
2.50(2H, m), 2.59(2H, t, J=7.5Hz), 2.80(2H, br-t), 3.01(2H, m) , 
3.16(2H, m), 3.57(1H, m) , 3.64(1H, q, J=9.0Hz), 3.82(2H, m) , 
3.94(1H, d, J=10.5Hz), 6.27(1H, d, J=7.5Hz), 6.55(1H, t, 
J=7.5Hz), 6.96-7.06(4H, m) , 7.14(2H, m) . . 
FAB -Mass : 355 (MH+). 

Example 82: Synthesis of tr ans- 1- \1 - ( 4-f 1 uorophenethvl ) -3- 
hydroxymethylpiperidin- 4 -yl 1 indoline 
(82-1) trans - 1 - ( 1 -Acetyl - 3 - hydroxymet hylpiper idin - 4 - 
yl) indoline 



To a solution of trans-1- ( 1 -acetyl- 3- ethoxycarbonyl- 
piperidin- 4 -yl) indoline (780 mg) in ethanol (40 ml) was added 
sodium borohydride (5.7 g) in 3 portions at 30min. intervals. 
After stirring at room temperature overnight , sodium 
borohydride (3.3 g) was added thereto and the resultant mixture 
was stirred for additional 4 hr. Then ethyl acetate (20 ml) 



O 




- 256 - 



and water (50 ml) were successively added carefully to the 
reaction mixture followed by extraction with ethyl acetate (50 
ml) for three times. The organic phase was washed with water 
(100 ml) twice and brine once, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (methylene 
chloride /methanol system) to give the title compound (250 mg) 
as a yellow powder (yield: 39%). 
^H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.60(1H, m) , 1.72(1H, m) , 1.97(1H, m) , 2.11(3H of 
ltautomer, s), 2.14(3H of ltautomer, s), 2.51(2H, m) , 2.92- 
3.15(3H, m) , 3.28(1H, m) , 3 . 38-3 . 81 ( 4H , m) , 3.89(1H of 
ltautomer, br-d) , 3.99(1H of ltautomer, br-d) , 4.75(1H, br- 
d) , 6.50{1H, m) , 6.67(1H # m) , 7.05(2H, m) . 
( 82-2 ) trans - 1 - ( 3 -Hydroxymethylp i peridin- 4 -yl ) indoline 



Sodium hydroxide (220 mg) was added to a solution of 
trans - 1 - ( 1 - acetyl- 3 -hydroxymethylpiperidin - 4 -yl ) indoline 
(250 mg) in ethanol (10 ml) -water (0.5 ml) mixtures and the 
resultant mixture was heated under reflux for 20 nr. After 
cooling and adding water (50 ml), the resultant mixture was 



H 
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extracted with chloroform (30 ml) for three times. The organic 
phase was washed successively with water (50 ml) and brine (50 
ml), dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure to give the title compound (190 mg) as 
a colorless oil (yield: 85%). 
^-NMR (400 MHz , CDC1 3 ): 

5(ppm) 1.56-1.69(2H, m) , 1 . 95-2 . 07 ( 1H, m) , 2.46(1H, t, 
J=11.5Hz) , 2.64(1H, dt, J=2 . 5Hz , 11.5Hz) , 2.95(2H, m) , 3.-17 (2H, 
m) , 3.34(1H, br-q), 3.42(1H, dt , J=4.5Hz, 10.5Hz), 3.50(1H, dt , 
J=5.0Hz, 8.5Hz), 3.61(1H, dd, J=5.0Hz, 11.0Hz), 3.67(1H, dd, 
J=5.0Hz, 11.0Hz), 6.53(1H, d, J=7.5Hz), 6.66(1H, t, J=7.5Hz), 
7.06(2H, m) . 

(8 2 - 3) trans - 1 - r I - ( 4 -Fluorophenethyl ) - 3 - 

hydroxymethylp i peridin- 4 -yl 1 indoline 



trans - 1 - ( 3 -Hydroxymethylpiperidin- 4 -yl ) indoline (190 
mg) was reacted with triethylamine (152 mg) and 4- 
fluorophenethyl bromide (406 mg) as in Example 2 to give the 
title compound (210 mg) as a brown oil (yield: 72%). 
m.p. (oxalate): 113 - 116°C. 
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1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.69(1H, m), 1.79(1H, m) , 1.92(1H, t, J=11.0Hz), 
2.07(1H, br-t), 2.17(1H, m) , 2.58(2H, br-t), 2.79(2H, br-t), 
2.95(2H, m) , 3.06(1H, br-d) , 3.13(1H, br-d), 3.35(2H, m) , 
3.49(1H, m) , 3.64(1H, dd, J=4.5Hz, ll.OHz), 3.71(1H, dd, 
J=6.0Hz, ll.OHz), 6.52(1H, d, J=7.5Hz), 6.67(1H, t, J=7.5Hz), 
6.97(2H, t, J=8.0Hz), 7.07(2H, br-t), 7.15(2H, m) . 
FAB -Mass : 355(MH+). 
Exam ple 83: S ynthesis of l-T2-f4- 

anetamidomethylpb en yl ) ethyl 1 - 4 - ( indan - 1 - vl ) T? 1. T?erid i n- 1 - 




1- [ 1- ( 4-Acetoamidomethylphenethyl)piperidin-4-yl] - 
indollne (0.50 g) obtained in Example 36 was dissolved in 
methylene chloride (20 ml) and 70% m-chloroperbenzoic acid 
(0.37 g) was added thereto at 0°C. The reaction solution was 
stirred at room temperature for 30 min followed by the addition 
of sodium carbonate (5.0 g) . The reaction mixture was filtered 
through alumina and washed with a mixture of methylene chloride 
and methanol (10 : 1) . After concentrating the filtrate under 
reduced pressure, the resulting residue was purified by silica 
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gel column chromatography (methylene chloride/methanol 
system) to give the title compound (0.15 g) as a white powder 
(yield: 28.8%). 
m.p. : 130 - 131°C. 
1 H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.77C2H, br-d), 2.03(3H, s), 2 . 50-2 . 73 ( 5H , m) , 
2.97(2H, t, J=8.0Hz), 3 . 16-3 . 26 (3H, m) , 3 . 36 -3 . 60 ( 5H , m) , 
4.40(2H, d, J=9.6Hz), 6.32(1H, m) , 6.41(1H, d, J=8.0Hz), 
6.65(1H, t, J=7.6Hz), 7.04(1H, t, J=7.6Hz), 7.08(1H, d, 
J=7.2Hz), 7.19(2H, d, J=8.0Hz), 7.23(2H, d, J=8.0Hz). 
FAB-Mass: 394(MH+). 

Example 84; Synthes i s of cis- 1 - r 1 -ethyl- 3- ( 4- 
f luorophenoxymethyl ) piperidin- 4 -yl 1 indoline 



Under a nitrogen gas stream, 4-f luorophenol (168 mg) and 
triphenylphosphine (420 mg) were added to a solution of 
cis - 1 - ( 1 -ethyl- 3 -hydroxymethylpiperidin- 4 -yl ) indoline (300 
mg) in tetrahydrof uran (4 ml). After cooling the resultant 
mixture to -10°C, diethyl azodicarboxylate (278 mg) was 
gradually added dropwise thereinto. Then the resultant 



r 




N 
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mixture was gradually warmed to room temperature and stirred 
at the same temperature overnight. After adding water (40 ml) , 
the reaction mixture was extracted with ether (40 ml) for three 
times . The organic phase was washed successively with a 
saturated aqueous solution (40 ml) of sodium bicarbonate and 
a 1 N aqueous solution (40 ml) of sodium hydroxide, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (Fuji Silysia Chemical Ltd. NH-DM2035, 
hexane/ethyl acetate system) to give the title compound (100 
mg) as a colorless oil (yield: 25%). 
m.p. (oxalate): 97 - 98°C. 
1 H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.04(3H, t, J=7.0Hz), 1.82(1H, m) , 2.00(1H, dq, 
J=3.5Hz, 11.5Hz), 2.11(2H, m) , 2.35(1H, m) , 2.44(1H, m) , 
2.62(1H, m), 2.98(3H, m) , 3.17(1H, br-d, JJ=10.5Hz), 3.54(3H, 
m) , 4.10(1H, dd, J=3.5Hz, 8 . 0Hz ) , , 4 . 34 ( 1H, t , J=8.5Hz) , 6.38(1H, 
d, J=7.5Hz), 6.59(1H, t, J=7.5Hz), 6.77(2H, m) , 6.88(2H, br-t), 
7.01-7.06(2H, m) . 
FAB -Mass : 355 (MH+). 

Exam ple 85-1 « S ynthesis of ethvl 1 -acetyl -4 -O XO-3 - 
piper idinecarboxylate 

f 85-1-1^ Ethyl 4-oxo-3-piperidinecarboxvlate hydr ochloride 
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OEt 



10% palladium/active carbon (2 g) was added to a solution 
of ethyl l-benzyl-4-oxo-3-piperidinecarboxylate 
hydrochloride (30 g) in methanol (500 ml) and the resultant 
mixture was stirred at room temperature under hydrogen 
atmosphere for a day. After filtering the reaction mixture 
through celite, the filtrate was concentrated under reduced 
pressure to give the title compound (20.0 g) as a white powder 
(yield: 97%). 
'H-NMR (400 MHz , CDC1 3 ): 

8(ppm) 1.30(3H, t, J=6.0Hz), 2.66(2H, t, J=5.5Hz), 3.42(2H, 
t, J=5.5Hz), 3.84(2H, s), 4.29(2H, q, J=6.0Hz). 
(85-1-2) Ethyl 1 - acetyl- 4 - oxo - 3 -piper idinecarboxylate 



Ethyl 1 - benzyl - 4 - oxo - 3 -piperidinecarboxylat e 
hydrochloride (20.0 g) obtained above was dissolved in pyridine 
( 150 ml) . To the resultant solution was added acetic anhydride 
(10.2 g) at room temperature over 5 min or longer and the 
resultant mixture was stirred at room temperature for 2 hr. 




O 



o 
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After adding ethyl acetate (500 ml), the reaction mixture was 
filtered. The filtrate was concentrated under reduced 
pressure and the residue was purified by silica gel column 
chromatography (ethyl acetate/methanol system) to give the 
title compound (19.9 g) as a white powder (yield: 97%). 
'H-NMR (400 MHz, CDC1 3 ): 

S(ppm) mixture of tautomers 
major: 1.34(3H, t, J=6.0Hz), 2.16(3H,s), 2.39(2H, t, J=5. 5Hz), 
3.75(2H, t, J=5.5Hz), 4.10(2H, s), 4.28(2H, q, J=6.0Hz), 
12.08(lH,s) . 

minor: 1.32(3H, t, J=6.0Hz), 2.15(3H, s), 2.44(2H, t, J=5.5Hz), 
3.60(2H, t, J=5.5Hz), 4.23(2H, s), 4.26(2H, q, J=6.0Hz), 
12.06(1H, S). 

Example 85-2: S ynthesis of cis-1- f 1 -acetyl- 3- 
ethoxycarbonylp i peridin- 4 -yl ) indoline 



Indoline (12.5 g) , ethyl l-acetyl-4-oxo-3- 
piperidinecarboxylate (22.3 g) and triacetoxylated sodium 
borohydride (48.7 g) were treated as in Example 1 to give the 
title compound (7.12 g) as a pale yellow powder (yield: 22%). 
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"H-NMR (400 MHz, CDCI3): 

6(ppm) mixture of tautomers 1.19(3H of ltautomer, t , 
J=6.0Hz), 1.21(3H of ltautomer, t, J=6.0Hz), 2.07(3H of 
ltautomer, s), 2.14(3H of ltautomer, s), 2 . 36-3 . 07 ( 5H, m) , 
3.19-3.62(3H, m), 3.75(1H of ltautomer, m), 3.93-4. 13(3H, m), 
4.66(1H of ltautomer, br-d), 4.82(1H of ltautomer, br-d) , 
6.34(1H, d, J=7.5Hz), 6.61(1H, t, J=7.5Hz), 7.05(2H, m) . 
Example 85-3; S ynthesis of trans -l-fl-acet.yl-3 - 
ethoxycarbonylpiperidin - 4 -yl ) indoline 



Potassium carbonate (138 mg) was added to a solution (150 
ml) of cis-1- ( l-acetyl-3-ethoxycarbonylpiperidin-4- 



stirred at 60°C for a day followed by concentration under reduced 
pressure. Ethyl acetate (200 ml) was added to the residue, 
which was then washed successively with water (50 ml) once and 
brine (50 ml) once, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. Thus the title compound 
(4.22 g) was obtained as a yellow oil (yield: 97%). 
'H-NMR (400 MHz, CDCI3) : 





N 



yl)indoline (4.35 g) in ethanol and the resultant mixture was 
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S(ppm) mixture of tautomers 1.11(3H, t, J=6.0Hz) , 1.59(1H, 
m) , 1.71(1H, m) , 2. 13 (3H of 1 tautomer, s) , 2. 14 (3H of 1 tautomer, 
s), 2.61-2.82(2H, m) , 2.95(2H, m) , 3.22(1H, m) , 3.34(1H, m) , 
3.54(1H, m) , 3.93(2H, m) , 3.99(2H, m) , 4.77(1H of 1 tautomer, 
br-d) , 4. 88 (1H of 1 tautomer, br-d) , 6 . 45 ( 1H , m) , 6 . 6 1 ( 1H , br-t) , 
7.03(2H, br-t). 

Example 85-4; S ynthesis of trans-1- r 1 -ethyl-3- ( 4- 
fluo robenzvloxvmethvl)piperidin-4-Y lllndo1 inp. 
(85-4-1) tr ans - 1 - ( 1-Ethvl - 3 -hvdroxvmethy Ipi peridin - 4 - 
yl ) indoline 



In a stream of nitrogen, lithium aluminum hydride (133 
mg) was carefully added to dry tetrahydrofuran (5 ml) under ice 
cooling. To the resultant mixture was gradually added a 
solution of trans-1- (1-acetyl- 3-ethoxycarbonylpiperidin- 4- 
yl)indoline (850 mg) in dry tetrahydrofuran (5 ml) and the 
resulting mixture was stirred at 0°C overnight. Under ice 
cooling and vigorous stirring, water (0.13 ml), a 5 N aqueous 
solution (0.13 ml) of sodium hydroxide and further water (0.4 
ml) were successively added thereto. After allowing to warm 
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the resultant mixture to room temperature, ethyl acetate (30 
ml) was added thereto followed by drying over anhydrous sodium 
sulfate. After filtering and concentrating under reduced 
pressure, the resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) to 
give the title compound (340 mg) as a pale yellow powder (yield: 
49%) . 

^-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.11(3H, t, J=6.0Hz), 1.68(1H, m) , 1.79(2H, m) , 
1.96(1H, dt, J=2.5Hz, 11.0Hz), 2.17(1H, m) , 2.44(2H, q, 
J=6.0Hz), 2.95(2H, m) , 3.05(2H, m) , 3.34(2H, m) , 3.48(1H, dt , 
J=5.0Hz, 8.0Hz), 3.63(1H, dd, J=5 . 0Hz , 10.0Hz), 3.69(1H, dd, 
J=5.5Hz, 10.5Hz), 6.51(1H, d, J=7.5Hz), 6.65(1H, t, J=7.5Hz), 
7.06(2H, m) . 

(85-4-2) trans- 1- f l-Ethyl-3- ( 4- 
fluorobenzyloxymethyl ) piperidin- 4 -yl 1 indo 1 ine 



dimethylf ormamide ( 3 ml) were added under ice cooling a solutio: 
of trans-1- ( l-ethyl-3-hydroxymethylpiperidin-4-yl)indoline 



r 




To a suspension of 55% sodium hydride (83 mg) in 
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(340 mg) in dimethylf ormamide (2 ml) and 4-f luorobenzyl bromide 
(3 78 mg) . The resulting mixture was gradually warmed to room 
temperature and then stirred at the same temperature overnight. 
After adding water (50 ml) , it was extracted with ethyl acetate 
(50 ml) thrice. The organic phase was washed with water (50 
ml) once and then with brine (50 ml) once, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
Next, the residue was purified by silica gel column - 
chromatography (Fuji Silysia Chemical Ltd. NH-DM2035, 
hexane/ethyl acetate system) to give the title compound (50 mg) 
as a colorless oil (yield: 10%). 
m.p. (oxalate): 177 - 178°C. 
1 H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.11(3H, t, J=6.0Hz), 1.73(1H, m) , ,1.96(2H, m) , 
2.15(1H, m), 2.45(2H, g, J=6.0Hz), 2 . 83-2 . 97 ( 2H, m) , 3.04(1H, 
m), 3.23(1H, br-d), 3.32(3H, m) , 3.57(1H, dd, J=2.5Hz, 9.0Hz), 
4.35(1H, d, J=11.5Hz), 4.41(1H, d, J=11.5Hz), 4.50(2H, s), 
6.37(1H, d, J=7.5Hz), 6.57(1H, t, J=7.5Hz), 6.95(2H, br-t), 
7.02(2H, m) , 7.22(2H, dd, J=6.0Hz, 9.0Hz). 
FAB -Mass : 369 (MH+). 

Example 86; Synthesis of cis-1- T 1 -ethyl-3- f 4- 
f l uorobenzv .1 oxvme .th v l ) p . i ner idi n - 4 -yl 1 indoline 
(86-1) cis-1- f 1 -Ethyl - .^-acetoxymethylp i. perldln-4- 
vlMndol ins 
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OAc 



Triethylamine (1.21 g) and ethyl iodide (1.72 g) were added 
to a solution of cis-1- ( 3-acetoxymethylpiperidin-4- 
yl)indoline (3.53 g) in dimethylf ormamide (40 ml) followed by 
stirring the mixture at 50°C for 4 nr. Under ice cooling, water 
(150 ml) was added to the reaction mixture, which was then 
extracted with ethyl acetate (100 ml) for three times. The 
organic phase was washed with water (50 ml) twice and brine (100 
ml) once, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (ethyl acetate/methanol 
system) to give the title compound (2.06 g) as a pale yellow 
oil (yield: 63%). 
^-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.04(3H, t, J=7.0Hz), 1.77(1H, m) , 1.92(3H, s), 
1.96-2.11(3H,m), 2 . 31-2 . 48 (3H, m) , 2.93-3.03(4H,m), 3.49(1H, 
m) , 3.56(2H, m) , 4.22(1H, dd, J=4 . 5Hz , 10.5Hz), 4.47(1H, dd, 
J=9.0Hz, 10.0Hz), 6.32(1H, d, J=7.5Hz), 6.56(1H, t, J=7.5Hz), 
7.02(2H, m) . 

(86-2) cis - 1 - ( 1 - Ethyl - 3 -hydroxyme thylpiper idin - 4 - 
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yl ) indoline 



r 




Potassium carbonate (3.0 g) was added to a solution of 
cis-1- ( l-ethyl-3-acetoxymethylpiperidin-4-yl)indoline- (2.06 
g) in methanol (120 ml) and the resultant mixture was stirred 
at room temperature for 4 hr. After adding ether (80 ml) , the 
mixture was filtered through celite and the filtrate was 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (Fuji Silysia Chemical Ltd. 
NH-DM2035, hexane/ethyl acetate system) to give the title 
compound (1.19 g) as a pale yellow powder (yield: 67%). 
l H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.11(311, t, J=7.0Hz), 1.82(1H, br-d) , 2.06(1H, m) , 
2.11(1H, dd, J=3.0Hz, 11.5Hz), 2.40(2H, q, J=7.0Hz), 2.41(1H, 
m) , 2.52(1H, m) , 3.01(2H, m) , 3.10(1H, m) , 3.16(1H, td, J=2.0Hz, 
11.5Hz), 3.56(1H, td, J=5.0Hz, 12.0Hz), 3.66(1H, q, J=9.0Hz), 
3.82(1H, dd, J=6.0Hz, 9.0Hz), 3.87(1H, br-d), 3.98(1H, td, 
J=2.0Hz, 11.5Hz), 6.27(1H, d, J=7.5Hz), 6.55(1H, t, J=7.5Hz), 
7.00(1H, br-t), 7.04(1H, br-d). 
( 86-3) cis- 1- n -Ethyl-3- (4 - 
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f luorobenzyloxymethyi ) piperidi n- 4 -yl 1 indoline 




To a suspension of 65% sodium hydride (42 mg) in 
dimethylf ormamide (3 ml) were added under ice cooling a solution 
of cis-1- ( l-ethyl-3-hydroxymethylpiperidin-4-yl)indoline 
(250 mg) in dimethylf ormamide (1 ml) and 4-f luorobenzyl bromide 
{264 mg) . Then the reaction mixture was gradually warmed to 
room temperature and stirred at the same temperature overnight. 
After adding ice water (30 ml), the resultant mixture was 
extracted with ethyl acetate (30 ml) for three times. The 
organic phase was washed with water (50 ml) once and then with 
brine (50 ml) once, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (Fuji Silysia Chemical Ltd. 
NH-DM2035, hexane/ethyl acetate system) to give the title 
compound (100 mg) as a pale brown amorphous solid (yield: 28%) . 
X H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 1.07(3H, t, J=7.0Hz), 1.75(1H, m) , 1.94(1H, m) , 
2.07(1H, m), 2.31-2.54(3H, m) , 2.94(3H, m) , 3.15(1H, br-d) , 
3.48(2H, m) , 3.62(1H, dd, J=4.0Hz, 8.0Hz) , 3 . 86 ( 1H, m) , 4 . 18 ( 1H, 
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d, J=4.0Hz), 4.41(1H, d, J=4.0Hz), 6.36(1H, d, J=7.5Hz), 
6.57(1H, t, J=7.5Hz) . 6.95(2H, br-t) , 7 . 00-7 . 06 ( 2H, m) , 7.20(2H, 
dd, J=6.0Hz, 9.0Hz). 
FAB -Mass : 369(MH+). 

Example 37; Synthesis of 1- ( l-acetylpiperidin-4- 
vl) indoline- 7 -carhaldehydfl 



Indoline (25 ml) , 1 -acetyl- 4 -piper idone (25 g) and glacial 
acetic acid (20 ml) were dissolved In methanol (300 ml) . After 
adding 10% palladium carbon (1.0 g) thereto, catalytic 
reduction was carried out under atmospheric pressure. After 
the completion of the reaction, the reaction solution was 
filtered through celite, washed with methanol and concentrated 
under reduced pressure. The residue was partitioned between 
water and ethyl acetate and basif led with a 5 N aqueous solution 
of sodium hydroxide followed by extraction with ethyl acetate. 
The ethyl acetate layer was washed with water and brine, dried 
and concentrated under reduced pressure. The resulting 
residue was purified by silica gel column chromatography (ethyl 



1 - ( 1 - Acetylpiperidi n- 4 -y l ) indoline 




O, 
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acetate/hexane system) to give the title compound (35.6 g) as 
a pale yellow wax (yield: 82.2%). 
'H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1. 50-1.62(2H, m) , 1 . 81 - 1 . 93 ( 2H , m) , 2.12(3H, s), 
2.59(1H, br-t), 2.96(2H, t, J=7.2Hz), 3.15(1H, br-t), 3.31- 
3.39(2H, m) , 3.57-3.64(lH, ra) , 3.93(1H < br-d) , 4.78(1H, br- 
d) , 6.42(1H, d, J=8.0Hz), 6.62(1H, t, J=8.0Hz), 7 . 02 - 7 . 09 ( 2H , 
m) . 

(SI -2) 1 - ( 4 - Piperidin- 1 -yl ) indoline 



1- ( l-Acetylpiperidin-4-yl)indoline (24-4 g) obtained in 
the above (87-1) was dissolved in ethanol (500 ml). To the 
resultant solution was added a 5 N aqueous solution (80 ml) of 
sodium hydroxide followed by heating under reflux for 5 hr. 
Then the reaction solution was concentrated under reduced 
pressure and the residue was partitioned between water and ethyl 
acetate. The ethyl acetate layer was washed with brine, dried 
and concentrated under reduced pressure. The residue was 
purified by NH- silica gel column chromatography (ethyl acetate) 
to give the title compound (15.9 g) as a flesh-colored wax 
(yield: 78.7%). 



H 
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X H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 1.53-1.65(2H, m) , 1 . 77 - 1 . 85 ( 2H , m) , 2.68(2H, br-t) , 
2.95(2H, t, J=7.2Hz), 3 . 16-3 . 22 ( 1H, m) , 3.39(2H, t , J=7.2Hz), 
3 . 40-3 . 50(1H, m) , 6.41(1H, d, J=8.0Hz), 6.59(1H, t, J=8.0Hz), 
7.01-7.07(2H, m) . 

(87-3) 1 - f 1 - AcetvlPiperid in- 4 - vl ) indoline - 7 - carbaldehy dfl 



V 




Phosphorus oxychloride (4.60 g) was added dropwise into 
ice cooled DMF (40 ml) followed by stirring for 15 min. Next, 
l-(l-acetylpiperidin-4-yl) indoline (7.32 g) obtained in the 
above (87-1) was added thereto. The reaction solution was 
heated at 80°C for 3 hr with vigorous stirring. After cooling, 
the reaction solution was partitioned between ethyl acetate and 
water . The ethyl acetate layer was washed with water and brine , 
dried and concentrated under reduced pressure. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate) to give the title compound (3.2 g) as a pale yellow 
oil (yield: 39 . 0%) . 
'H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.62(2H, br-q), 1.81-1 . 92(2H, m) , 2.12(3H, s), 
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2.61(1H, br-t), 3.04(2H, t, J=7.2Hz), 3.16(1H, br-t), 3.50- 
3.60(2H, m), 3 . 6 6 - 3 . 75 ( 1H , m) , 3.95(1H, br-d) , 4.81(1H, br- 
d), 6.40(1H, d, J=8.0Hz), 7 . 53-7 . 59 ( 2H , m) , 9.66(1H, s). 
Exam ple 88: Synthe s is of l -ri-(4 - t- 
b utoxycar b onyl ) piperidin - 4 -yl 1 - 6 -b romQindollne 



Triacetoxylated sodium borohydride (11.7 g) was added to 
a mixture of 6-bromoindoline (8.3 g), l-(4-t- 
butoxycarbonyl) -4-piperidone (10 g, [CAS Registry No. 7909- 
07-3]), acetic acid (14.9 g) and dichloroethane (200 ml) 
followed by stirring overnight . Then the reaction solution was 
concentrated under reduced pressure, and the pH value thereof 
was adjusted to 9 with ethyl acetate, an 8 N aqueous solution 
of sodium hydroxide and water and the layers were separated. 
The organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The resulting residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (10.3 g) (yield: 6 4%). 
1 H-NMR (400 MHz , CDC1 3 ): 
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S(ppm) 1.48{9H, s), 1 . 50-1 . 62 ( 2H, m) , 1 . 75 - 1 . 82 ( 2H , m) , 
2.71-2.82(2H, m), 2.90{2H, t, J = 8Hz) , 3 . 40 - 3 . 50 ( 1H , m) , 3.42(2H, 
t, J=8Hz) , 4. 17-4.32(2H, m) , 6.52(1H, br-s) , 6.75(1H, d, J=8Hz) , 
6.90(1H, d, J=8Hz). 

Example 89; Synthesis of 1- r 1- ( 4 - t-butoxyc arbon yl ) - 
piperidin - 4 -yll - 6 -nydroxymethylindoline 



A 2.5 M solution (16 ml) of n-butyllithium in hexane was 
added dropwise at -78°C into a solution of l-[l-(4-t- 
butoxycarbonyl) piperidin- 4 -yl] -6-bromoindoline (10 g) in 
tetrahydrofuran (250 ml) over 5 min. After 10 min, 
dimethylf ormamide ( 3 . 0 ml) was added and the resultant mixture 
was allowed to warm to room temperature. Next, a saturated 
aqueous solution of ammonium chloride and ethyl acetate were 
added thereto and the layers were separated. The organic layer 
was washed with brine, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. To the residue were 
added ethanol (50 ml) and sodium borohydride (1.0 g) and the 
resultant mixture was stirred at room temperature for 30 min. 
Then ice water and ethyl acetate were added to the reaction 
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solution and the layers were separated. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography (hexane/ ethyl 
acetate system) to give the title compound ( 7 . 9 g ) (yield: 91%). 
1 H-NMR (400 MHz, CDC1 3 ): 

&(ppm) 1.48(9H, s), 1 . 50-1 . 63 ( 2H, m) , 1 . 75- 1 . 83 ( 2H , m) , 
2.71-2.83(2H, m) , 2.91(2H, t, J=8Hz), 3.39(2H, t, J=8Hz), 
3. 50 -3. 60 (1H, m) , 4 . 10-4 . 29 ( 2H, m) , 4.31(2H, d, J=6Hz) , 6.49(1H, 
br-s), 6.61(1H, d, J=8Hz), 7.03(1H, d, J=8Hz). 
Example 9Q; Synth es i s of l -n-(4-t- 

buto x ycar b onyl ) piperidin- 4 -y l 1 - 6 -a minomethylindoline 



Under ice cooling, a solution of diethyl azodicarboxylate 
(4.6 g) in tetrahydrofuran (20 ml) was added dropwise into a 
solution of 1- [ 1- ( 4-t-butoxycarbonyl)piperidin-4-yl] -6- 
hydroxymethylindoline (7.9 g) , triphenylphosphine (6.9 g) and 
phthalimide (3.9 g) in tetrahydrofuran (250 ml) and the 
resultant mixture was stirred at room temperature for 3 hr. 
After concentrating under reduced pressure, the resulting 
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residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system). Then hydrazine hydrate (3.6 g) and 
ethanol (150 ml) were added thereto followed by heating under 
reflux for 2 hr. After ice cooling, the resulting crystalline 
precipitates were filtered off and the filtrate was 
concentrated under reduced pressure to give the title compound 



(8.3 s g) . 

^-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.48(9H, s), 1 . 50- 1 . 60 ( 2H , m) , 1 . 71-1 . 81 ( 2H, m) , 
2.72-2.89(2H, m) , 2.91(2H, t, J=8Hz), 3.35(2H, t, J=8Hz), 
3. 49 -3. 60 (1H, m) , 3.83(2H, s) , 4 . 13-4 . 29 ( 2H, m) , 6.42(1H, br-s) , 
6.58(1H, d, J=8Hz), 7.00C1H, d, J=8Hz). 
Example 91: Synthe s is of 1- ( l - b enzylpiperidin-4-yl) -6- 
bromoindoline 



Triacetoxylated sodium borohydride (14.6 g) was added to 
a mixture of 6 -bromoindoline (10 g), 1 -benzyl- 4 -piperidone (9.5 
g), acetic acid (12 g) and dichloroethane (200 ml) over 5 min 
followed by stirring overnight . Then the reaction solution was 
concentrated under reduced pressure, the pH value thereof was 




- 277 - 



adjusted to 10 by dilution with ethyl acetate, an 8 N aqueous 
solution of sodium hydroxide and water and the organic layer 
was separated. The organic layer was washed successively with 
water and brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (16.3 
g) as a brown oil (yield: 87%). ~ 
'H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.51-1.60(2H, m) , 1 . 69-1 . 79 ( 2H, m) , 2 . 01-2 . 13 ( 2H , 
m) , 2.89(2H, t, J=8Hz), 2 . 95-3 . 03 ( 2H , m) , 3 . 22-3 . 32 ( 1H , m) , 
3.40(2H, t, J=8Hz) , 3.53(2H, s) , 6.44(1H, s) , 6.65(1H, t, J=8Hz) , 
6.84(1H, t, J=8Hz), 7.22-7.36(5H, m) . 

Example 92-1; Synthesis of 1- ( l-benzylpiperidin-4-yl) -6- 

fluoroindolfi 



A solution of l-benzyl-4- (3-f luorophenyl) - 
aminopiperidine (11.7 g) synthesized in accordance with the 
method of Referential Example 1 of JP-B 40-6347 and oxalyl 
chloride (10.5 g) in ether (300 ml) was heated under reflux for 
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2 hr. After concentrating under reduced pressure, the residue 
was diluted with methylene chloride (120 ml) and the resultant 
solution was added dropwise at 0°C into a solution of anhydrous 
aluminum chloride (27 g) in methylene chloride (100 ml) . After 
stirring for 1 hr, the reaction solution was carefully added 
to a saturated aqueous solution of sodium bicarbonate. The 
resulting crystalline precipitates were filtered off and washed 
with methylene chloride. Next, the filtrate was pertitioned 
between two liquid layers . The organic layer was washed with 
brine and dried over anhydrous magnesium sulfate. The 
resulting residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) followed by 
dilution with tetrahydrof uran (200 ml). Into the resultant 
solution was added dropwise under ice cooling a 1 M solution 
( 120 ml) of a borane/tetrahydrofuran complex in tetrahydrof uran 
and the resultant mixture was stirred at room temperature 
overnight followed by heating under reflux for 3 hr. A 
saturated aqueous solution of sodium bicarbonate was carefully 
added dropwise into the reaction solution, then ethyl acetate 
was added thereto and the layers were separated. The organic 
layer was washed with brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue 
was diluted with pyridine (100 ml) and stirred at room 
temperature for 4 hr. Then a saturated aqueous solution of 
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sodium bicarbonate and ethyl acetate were added thereto and the 
layers were separated. The organic layer was washed with brine 



residue was then purified by silica gel column chromatography 
(hexane/ ethyl acetate system) to give the title compound (3.5 
g) as a yellow oil (yield: 35%). 
1 H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 2.00-2.30(6H, m) , 3 . 02-3 . 18 ( 2H, m) , 3 . 55-3 .~67 ( 2H , 
m) , 4.09-4.19{lH, m) , 6.49(1H, s), 6 . 81-6 . 89 ( 1H, m) , 7.00- 
7.04(1H, m) , 7.20(1H, s), 7 . 22 - 7 . 40 ( 5H , m) , 7 . 49-7 . 56 ( 1H, m) . 
Example 92-2: Synthesis of 1- ( l-benzylp i peridin-4-yl) -6- 
f luoroindoline 



dropwise into a solution of 1- (l-benzylpiperidin-4-yl) -6- 
fluoroindole (3.5 g) in trif luoroacetic acid (50 ml) followed 
by stirring for 2 hr . After adding water thereto, the resultant 
mixture was concentrated under reduced pressure and then 
basif led by adding ethanol and a 5 N aqueous solution of sodium 



and dried over anhydrous magnesium sulfate. The resulting 




Under ice cooling, a 1 M solution (23 ml) of a 



borane/tetrahydrofuran complex in tetrahydrofuran was added 
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hydroxide followed by stirring for 2 nr. Then a saturated 
aqueous solution of sodium bicarbonate and ethyl acetate were 
added thereto and the layers were separated. The organic layer 
was washed with brine and dried over anhydrous magnesium sulfate . 
The residue was then purified by silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (2.0 g) as a brown oil (yield: 57%). 
'H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.72-1.83(4H, m) , 2.89(2H, t, J=8Hz) , 3 . 00-3 . 09 ( 2H, 
m), 3.23-3.44(3H, m) , 3.42(2H, t, J=8Hz), 3 . 52-3 . 61 ( 2H , m) , 
6.02-6.09UH, m), 6 . 20-6 . 28 ( 1H, ra) , 6 . 89-6 . 93 ( 1H, m) , 7.23- 
7.40(5H, m) . 

Example 93; Synthesis of 1- ( l-benzylpiperidin-4-yl^ -6- 
fprmylindoline 



1- ( l-Benzylpiperidin-4-yl) -6-bromoindoline (8.54 g) was 
dissolved in tetrahydrofuran (125 ml). Into the resultant 
mixture were successively added dropwise in a nitrogen 
atmosphere a 2.5 M solution (11.5 ml) of n-butyllithium in 
n-hexane and N,N-dimethylf ormamide (6.1 ml) followed by 
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stirring for 2 nr. Then water and ethyl acetate were added 
thereto and the layers were separated. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography ( hexane/ethyl 
acetate system) to give the title compound (6.360 g) as a yellow 
oil (yield: 86.1%). 
1 H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.74-1.80(4H, m) , 2.11(2H, m) , 2 . 99-3 . 03( 2H, m) , 
3.01(2H, t, J=8.4Hz), 3.43(1H, m) , 3.47(2H, t, J=8.4Hz), 
3.55(2H, s), 6.82(1H, d, J=1.6Hz), 7.06(1H, dd, J=1.6, 7.2Hz), 
7.15(1H, d, J=7.2Hz), 7.28(1H, t, J=4.4Hz), 7.33(1H, d, 
J=4.4Hz), 9.85(1H, s). 

Exam ple 94; Synt.hesJ s of 1- ( 1 -benzylpiperidin-4-vl) -6- 
hydroxyiminome thy Undo line 



l-(l-Benzylpiperidin-4-yl)-6-formylindoline (6.36 g) 
was treated as in Example 46 to give the title compound (6.200 
g) as a yellow oil (yield: 89.4%). 
1 H - NMR (400 MHz, CDC1 3 ): 
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S(ppm) 1.74-1.89(4H, m), 2.09(2H, dt , J=2 . 4 , 11.6Hz), 
2.91(2H, t, J=8.4Hz), 3.02(2H, br-d) , 3.40(1H, m) , 3.41(2H, t, 
J=8.4Hz), 3.55(2H, s), 6.66(1H, s), 6.70(1H, dd, J=1.4, 7 . 2Hz ) , 
7.01(1H, d, J=7.2Hz), 7.27(1H, m) , 7.32(4H, m) , 8.06(1H, s). 
Examp le 95; Synthesis of 1- ( l-benzylpiperidin- 4-y l ) -6- 
aminomethylindQline 



1- ( l-Benzylpiperidin-4-yl) -6- 
hydroxyiminomethylindoline (5.5 g ) was treated as in Example 
35 to give the title compound (5.598 g) as a brown oil. 
a H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.75(4H, m) , 2.09(2H, m) , 2.10(2H, t, J=8.4Hz), 
3.00(2H, m) , 3.39(2H, t, J=8.4Hz), 3.55(2H, s) # 3.76(2H, s), 
6.36(1H, t, J=0.6Hz), 6.51(1H, dd, J=0.6, 7 . 2Hz ) , 6.99(1H # d, 
J=7.2Hz), 7.27(1H, m) , 7.32(4H, m) . 

Example 9 6 : Synthesis of 1- ( 1 -benzylp i peridin- 4 -yl ) -6- 
acetamidomethylindoline 
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Me 



X 



o 




1- ( l-Benzylpiperidin-4-yl) -6-aminomethylindoline 
(5.598 g ) and acetyl chloride ( 1 . 3 ml ) were treated as in Example 
36 to give the title compound (5.598 g) as a brown oil. 
Free 

1 H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.76(4H, m), 1.99(3H, s), 2.12(2H, m) , 2.91(2H, t, 
J=8.4Hz), 3.02(2H, br-d) , 3.36(1H, m) , 3.40(2H, t, J=8.4Hz), 
3.57(2H, br-s), 4.31(2H, d, J=5.6Hz), 5.65(1H, m) , 6.30(1H, 
br-d), 6.49(1H, dd, J=1.2, 7.4Hz), 6.98(1H, d, J=7.4Hz), 
7.28(1H, m) , 7.35(4H, d, J=8.4Hz). 
ESI-Mass: 364.1. 

Example 97; Synthesis of ]-ri-(4- 

methQxyphenettiyl)piperidin-4-yl1-6-agetamidomethYlindQline 



1- (Piperidin-4-yl) -6-acetamidomethylindoline (250 mg) 
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and. 4-methoxyphenethyl bromide (240 mg) were treated as in 
Example 2 to give the title compound (200 mg) as a white powder 
(yield: 53%). 
m.p. : 151 - 152°C. 
L H-NMR (400 MHz, CDC1 3 ) : 

8(ppm) 1.50-1.63(2H, m) , 1 . 79 - 1 . 81 ( 2H , m) , 2.01(3H, s), 
2.10-2.30(2H, m), 2 . 75-2 . 96 ( 4H, m) , 2.93(2H, t, J=8Hz), 
3. 10 -3. 30 (2H, m) , 3 .36-3 . 50( 1H, m) , 3.44(2H, t, J=8Hz) , 3~.79(3H, 
s), 4.33(2H, d, J=6Hz), 6.47(1H, s), 6.52(1H, d, J=8Hz), 
6.83-6.87(2H, m) , 7.00(1H, d, J=8Hz), 7 . 13 - 7 . 16 ( 2H , m) . 
FAB -Mass : 408(MH+). 

Example 98; S ynthesis of 1 - n - f 4 - 

c3TlQrophenethy .l )piperid i n-4-y l 1-6-acetam i<aQmethylindQline 



1- (Piperidin-4-yl) -6-acetamidomethylindoline (250 mg) 
and 4-chlorophenethyl bromide (240 mg) were treated as in 
Example 2 to give the title compound (240 mg) as white scaly 
crystals (yield: 63%). 
m.p. : 151 - 152°C. 
1 H-NMR (400 MHz , CDC1 3 ) : 
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S(ppm) 1.50-1.64(2H, m) , 1 . 54-1 . 90( 2H. m) , 2.01(3H, s), 
2.04-2.34(2H, m) , 2 . 60-3 . 00 ( 4H, m) , 2.93(2H, t, J=8Hz), 
3.06-3.26(2H,m), 3 . 36-3 . 48( 1H, ra) # 3.43(2H, t, J = 8Hz) , 4.33<2H, 
d. J=6Hz), 6.38(1H, s), 6.51(1H, d, J=8Hz), 7.00(1H, d, J=8Hz), 
7.11-7.20(2H, m) , 7 . 23 - 7 . 29 ( 2H , m) . 
FAB -Mass : 412 (MH+). 
Example 99; Synthes is of l-n-(4 - 
£ luorophene thyl ) piper idin- 4 -y l 1 - 5 -m ethoxyindoline 



1 - ( 4 -Fluorophenethyl ) - 4 - ( 4 - 
methoxyphenyl ) aminopiperidine (10 g) synthesized in 
accordance with the method of Referential Example 1 of JP-B 
40-6347 was treated as in Example 106 to give the hydrochloride 
(180 mg) of the title compound as a white powder (yield: 1.4%) . 
m.p. (hydrochloride): 209 - 211°C. 
1 H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.83-2.09(4H, m), 2.83-2.96(2H, m) , 2 . 98-3 . 10 ( 4H, 
m), 3.20-3.29(2H, m) , 3 . 31 -3 . 45 ( 2H , m) , 3 . 60- 3 . 80 ( 3H , m) , 
3.69(3H, s), 4.24-4.34(lH, m), 6.58-6.70(2H,m), 6. 75-6. 80 ( 1H , 
m), 7.11-7.20(2H, m) , 7 . 29 -7 . 40 ( 2H , m) . 



MeO' 
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FAB -Mass : 355 (MH+ ) . 

Example 100-1: Synthesis of 1- ( 4-f luorophenethyl ) -4- ( 3- 
bromophenyl ) aminopiperidine 




A solution of o-bromoaniline (17.2 g) and. 4- 
fluorophenethylpiperidone (22 g) in toluene (200 ml) was heated 
under reflux overnight by using a Dean-Starke reflux condenser. 
After concentrating under reduced pressure, the residue was 
dilut ed with 1,2- dichloroethane (200 ml) and sodium borohydride 
(7.6 g) and acetic acid (8.0 g) were added thereto followed by 
stirring the resultant mixture at 0°C for 4 hr. Next, a 
saturated aqueous solution of sodium bicarbonate and ethyl 
acetate were added to the reaction solution and the layers were 
separated. The organic layer was washed with brine and dried 
over anhydrous magnesium sulfate. The residue was purified by 
silica gel column chromatography (methylene chloride /ethanol 
system) to give the title compound (10 g) as a brown oil (yield: 
27%) . 

1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.42-1. 60(2H, m) , 2 . 02-2 . 10 ( 2H, m) , 2 . 18- 2 . 25 ( 2H , 
m) , 2.55-2.63(2H, m) , 2 . 78-2 . 84 ( 2H, m) , 2 . 90- 3 . 00 ( 2H , m) , 
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3.23-3.32(lH, m) , 3.60(1H, d. J=8Hz), 6.50(1H, d, J=8Hz), 
6.72(1H, s) , 6.79(1H, d, J=8Hz) , 6 . 94 -7 . 02 ( 3H , m) , 7 . 12 - 7 . 20 ( 2H , 
m) . 

Exam ple 100-2: S ynthesis of 1- Tl-f 4- 

f luQrophenethyl)piperidin-4-yll -2 ,3-aioxo-6-bromQindoline 




O 



A solution of 1- ( 4-f luorophenethyl ) -4- ( 3- 
bromophenyl ) aminopiperidine (10 g) and oxalyl chloride (6.7 g) 
in ether (200 ml) was heated under reflux for 2 hr. After 
concentrating under reduced pressure, the residue was diluted 
with methylene chloride (200 ml) and the resultant solution was 
added dropwise at 0°C into a solution of anhydrous aluminum 
chloride ( 24 . 7 g) in methylene chloride ( 60 ml) . After stirring 
for 1 hr, the reaction solution was carefully added to a 
saturated aqueous solution of sodium bicarbonate. The 
resulting crystalline precipitates were filtered off and washed 
with methylene chloride and the filtrate was partitioned 
between two liquid layers . The organic layer was washed with 
brine and dried over anhydrous magnesium sulfate. The 
resulting residue was purified by silica gel column 
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chromatography (hexane/ethyl acetate system) to give the title 
compound (7.4 g) as a yellow powder (yield: 65%). 
'H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.75-1.83(2H, m) , 2 . 15- 2 . 25 ( 2H, m) , 2 . 35-2 . 50 ( 2H , 
m) , 2.60-2.69(2H, m) , 2 . 78- 2 . 87 ( 2H , m) , 3 . 11 -3 . 20 ( 2H , m) , 
4.12-4.28(1H, m) , 6 . 9 5 - 7 . 03 ( 2H , m) , 7 . 15-7 . 20 ( 2H, m) , 7.28(1H, 
d, J=8Hz), 7.36(1H, s), 7.49(1H, d, J=8Hz). 
Example 100-3: S ynthesis of l-Tl-M- 
f luorophenethyl ) piper idin - 4 -yl 1 - 6 -b romoindole 



Under ice cooling, a 1 M solution (69 ml) of a 
borane/tetrahydrofuran complex in tetrahydrofuran was added 
dropwise into a solution of 1- [ 1- { 4-f luorophenethyl) - 
piperidin-4-yl] -2 , 3-dioxo-6-bromoindoline (7.4 g) in 
tetrahydrofuran (150 ml) followed by stirring at room 
temperature overnight and heating under reflux for 3 hr. Into 
the reaction solution was carefully added dropwise a saturated 
aqueous solution of sodium bicarbonate. Then ethyl acetate was 
added to the resultant mixture and the organic layer was 
separated. The organic layer was washed with brine, dried over 
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anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was then diluted with pyridine (50 ml) 
and stirred at room temperature for 4 hr. Next, a saturated 
aqueous solution of sodium bicarbonate and ethyl acetate were 
added thereto and the layers were separated- The organic layer 
was washed with brine and dried over anhydrous magnesium sulfate . 
The residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (3.9 
g) as a yellow oil (yield: 57%) . 
1 H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 2.01-2.12(4H, m) , 2 . 20-2 . 32 ( 2H, m) , 2 . 61-2 . 69 ( 2H, 
m) , 2.79-2.86(2H, m) , 3 . 13-3 . 21( 2H, m) , 4 . 10-4 . 21 ( 1H, m) , 
6.48(1H, d, J=2Hz), 6 . 95-7 . 02 ( 2H, m) , 7 . 12-7 . 23 ( 2H, m) , 
7.45-7.55(3H, m) , 7.91(1H, t, J=6Hz). 

Example 1QQ-4; Synthesis of l-Tl-(4- 

f luorophenethyl ) p i peridin- 4 -yl 1 - 6 -bromoindoline 



Under ice cooling, a 1 M solution (20 ml) of a 
borane/tetrahydrofuran complex in tetrahydrof uran was added 
dropwise into a solution of 1- [ 1- ( 4-f luorophenethyl ) - 
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piperidin-4-yl] -6-bromoindole (3.9 g) in trif luoroacetic acid 
(50 ml) followed by stirring for 3 hr. After adding water 
thereto and concentrating under reduced pressure, the reaction 
mixture was basif ied by adding ethanol and a 5 N aqueous solution 
of sodium hydroxide and then stirred for 30 min. Next, a 
saturated aqueous solution of sodium bicarbonate and ethyl 
acetate were added thereto and the layers were separated. The 
organic layer was washed with brine and dried over anhydrous 
magnesium sulfate. The residue was then purified by silica gel 
column chromatography (toluene/acetone system) to give the 
title compound (2.0 g) as a white powder (yield: 51%). 
m.p. : 99 - 101°C. 
l H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.74-1.84(4H, m) , 2 . 10-2 . 19 (2H, m) , 2 . 58-2 . 64 ( 2H, 
m), 2.78-2.84(2H, m) , 2.89(2H, t, J=8Hz), 3 . 10-3 . 17 ( 2H, m) , 
3.28-3.38(lH, m) , 3.43(2H, t, J=8Hz), 6.47(1H, d, J=2Hz), 
6.69(1H, dd, J=2,8Hz), 6.87(1H, d, J=8Hz), 6 . 96-7 . 00 ( 2H, m) , 
7.15-7.18(2H, m) . 
FAB -Mass : 404(MH+). 

Example loi; Synth es is of i-n-(4- 

f luorophenethyl ) piperidin- 4 -yl 1 - 6 -bromoindoline 
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Triacetoxylated sodium borohydride (298 g) was added over 
30 min to a mixture of 6-bromoindoline (175 g), l-(4- 
fluorophenethyl) -4-piperidone (194 g) , acetic acid (250 -ml) and 
dichloroethane (2.5 1) followed by stirring 2 nr. Then the 
reaction solution was concentrated under reduced pressure, 
diluted with ethyl acetate (21), an 8 N aqueous solution of 
sodium hydroxide (11) and water (500 ml) and the layers were 
separated. The organic layer was washed successively with 
water (0.5 1) and brine (0.5 1) , dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The 
resulting residue was dissolved in hot ethyl acetate (500 ml) 
and then cooled with ice water. The resulting crystalline 
precipitates were collected by filtration to give the title 
compound (205 g) (yield: 58%). 

These crude crystals were recrystallized from hexane- 
ethyl acetate mixtures to give the title compound as white 
prisms . 

m.p. : 99 - 101°C. 
1 H-NMR (400 MHz, CDC1 3 ): 
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6(ppm) 1.74-1.84(4H, m) , 2 . 10-2 . 19 ( 2H, m) , 2 . 58-2 . 64 ( 2H, 
m) . 2.78-2.84(2H, m) , 2.89(2H, t, J=8Hz), 3 . 10-3 . 17 ( 2H, m) , 
3.28-3.38(lH, m) , 3.43(2H, t, J=8Hz), 6.47(1H, d, J=2Hz), 
6.69(1H. dd, J=2,8Hz), 6.87(1H, d, J=8Hz), 6 . 96 - 7 . 00 ( 2H , m) , 
7.15-7.18(2H. m) . 
FAB -Mass : 404 (MH+). 

Example 102: S ynthesis of l-ri-(4- 

f luorophenethyl ^ p i peridin- 4 -yl 1 - 6 -chloroindoline 



1- ( 4-Fluoroph.enethyl) -4 - ( 3 - chlorophenyl ) - 
aminopiperidine (1.4 g) synthesized in accordance with the 
method of Referential Example 1 of JP-B 40-6347 was treated as 
in Example 101 to give the hydrochloride (380 mg) of the title 
compound as a white powder (yield: 25%). 
m.p. (hydrochloride): 236 - 240°C. 
X H-NMR (400 MHz , DMSO-dJ : 

6(ppm) 1.79-1.90(2H, m) , 1 . 99-2 . 12 ( 2H, m) , 2.87(2H, t, 
J=8Hz) , 3. 00 -3. 13 (4H, m) , 3 . 20 - 3 . 29 ( 2H , m) , 3.36(2H, t, J=8Hz) , 
3. 55 -3. 63 (2H, m) , 3 . 70 - 3 . 80 ( 1H , m) , 6.52(1H, d, J=8Hz) , 6.57(1H 
s), 6.97(1H, d, J=8Hz), 7 . 13-7 - 20 ( 2H, m) , 7 . 29 - 7 . 35 ( 2H , m) . 
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FAB -Mass : 359(MH+). 

Exam ple 103: S ynthesis of l-Tl-M- 

f luorQphenethyDpiperidin-4-yn -6-f luoroindoline 




1- (Piperidin-4-yl) -6-f luoroindoline (200 mg) and 4- 
f luorophenethyl bromide (220 mg) were treated as in Example 2 
to give the hydrochloride (220 mg) of the title compound as a 
white powder (yield: 65%). 
m.p. (hydrochloride): 214 - 216°C. 
^-NMR (400 MHz , DMS0-d 6 ) : 

5(ppm) 1.81-1.90(2H, m), 1 . 95-2 . 08 ( 2H, m) , 2.85(2H, t, 
J=8Hz) , 2. 99 -3. 10 (4H, m) , 3 . 20-3 . 29 ( 2H, m) , 3.38(2H, t, J=8Hz) , 
3.67-3.75(3H, m) , 6.26(1H, t, J=8Hz), 6.39(1H, d, J=8Hz) , 
6.95(1H, t, J=8Hz), 7.14-7.19(2H, m) , 7 . 30- 7 . 34 ( 2H, m) . 
FAB -Mass : 343 (MH+). 

Example 104: Synthesis of 1-Tl-f 4- 

f luorophenethyl ) piperidln- 4 -yl 1 - 6 -hydroxyindoline 
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A solution of 1- [ 1- ( 4-f luorophenethyl ) piperidin- 4 - 
yl] -6 -methoxyindoline (1.6 g) in cone, hydrogen bromide (40 ml) 
was heated at 100°C for 2 hr. Next, it was basified with a cone, 
aqueous solution of sodium hydroxide and extracted with ethyl 
acetate. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/ethanol system) 
followed by conversion into a hydrochloride in a conventional 
manner. Thus the hydrochloride (1.2 g) of the title compound 
was obtained as brown prisms (yield: 68%). 
m.p. (hydrochloride): 232°C (decomp.). 
^-NMR (400 MHz, DMSO-d 6 ) : 

S(ppm) 1.81-2.00(4H, m) , 2.73(2H, t, J=8Hz) , 2 . 97-3 . 12 ( 4H, 
m) , 3.21-3.33(4H, m) , 3 . 59-3 . 69 ( 3H, m) , 5.93(1H, s), 5.97(1H, 
d, J = 8Hz), 6.75(1H, d, J=8Hz), 7 . 12-7 . 21 ( 2H, m) , 7 . 30-7 . 38 ( 2H , 
m) , 8.89(1H, s). 
FAB -Mass : 341 (MH+). 

Example 10 5: Synthesis of l-Tl-(4- 
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f luoro phenethyl ) piperidin- 4 -yl 1 -4 -methoxvindoline 




OMe 



A mixture of 4-methoxyindoline (0.25 g), l-(4- 
f luorophenethyl) -4 -piperidone, platinum oxide (50 mg) r acetic 
acid (1.0 ml) and ethanol (20 ml) was catalytically reduced 
under hydrogen atmosphere at ordinary temperature under 
atmospheric pressure. After stirring the reaction mixture 
overnight, the catalyst was filtered off and the filtrate was 
concentrated under reduced pressure. Then it was diluted with 
a saturated aqueous solution of sodium bicarbonate and ethyl 
acetate and the layers were separated. The organic layer was 
washed with brine and dried over anhydrous magnesium sulfate. 
The resulting residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) followed by 
conversion into a hydrochloride in a conventional manner . Thus 
the hydrochloride (92 mg) of the title compound was obtained 
as a white powder (yield: 27%). 
m.p. (hydrochloride): 195 - 198°C. 
1 H-MMR (400 MHz, DMS0-d 6 ): 

S(ppm) 1.81-2 .04 (4H, m) , 2.79(2H, t, J=8Hz) , 3 . 00-3 . 13 ( 4H, 
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m), 3.21-3.36(4H, m) , 3 . 59 -3 . 71 ( 3H, m) , 3.72(3H, s), 6.22(1H, 
d, J=8Hz), 6.27(1H, d, J=8Hz), 6.98(1H, t, J=8Hz), 7 . 15- 7 . 20 ( 2H , 
m), 7.31-7.35(2H, m) . 
FAB -Mass : 355 (MH+). 

Example 10 6-1: S ynthesis of 1 - ( 1 -benzylpiperidin- 4-yl ^ - 6 - 
methoxyindoline-2 . 3-dione 



OMe 




H 

OMe 




l-Benzyl-4- ( 3 -methoxyphenyl ) aminopiperidine (1.88 g) 
synthesized in accordance with the method of Referential 
Example 1 of JP-B 40-6347 was dissolved in ether (38 ml) . Into 
the resultant solution was added dropwise oxalyl chloride (1.62 
g) over 30 min at room temperature followed by heating under 
reflux for 3.5 nr. After cooling to room temperature, the 
reaction solution was concentrated under reduced pressure. 
Into a suspension of aluminum chloride (5.9 g) in methylene 
chloride (20 ml) was added dropwise a solution of the resulting 
residue in methylene chloride (100 ml) at 0°C over 30 min. After 
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the completion of the addition, the resultant mixture was 
stirred at room temperature for additional 1.5 nr. After the 
completion of the reaction, the reaction solution was poured 
into ice and neutralized by adding an aqueous solution of sodium 
bicarbonate thereto. The resulting precipitate was filtered 
off and the filtrate was extracted with methylene chloride. 
After removing the solvent , the resulting residue was purified 
by silica gel column chromatography (hexane/ethyl acetate 
system) to give 1- ( l-benzylpiperidin-4-yl) -6- 
methoxyindoline-2,3-dione (1.63 g) (yield: 73%). 
1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.69-1. 76(2H, m) , 2.12(2H, br-t), 2.42(2H, dq, 
J=12.0, 4.0Hz), 3.03(2H, br-d) , 3.55(2H, s), 3.93(3H, s) , 
4.08-4.18(lH, m), 6.54(1H, dd, J=8.4, 1.6Hz), 6.66(1H, d, 
J=1.6Hz), 7.24-7.36(5H, m) , 7.59(1H, d, J=8.4Hz). 
Example 106-2: Synthesis of 1- ( l-benzylpiperidin-4-yl) -6- 
methoxyindolft 



A 2 M solution (0.47 ml) of a diborane/ dimethyl sulfide 
complex in tetrahydrof uran was added to a solution of 1-(1- 
benzylpiperidin-4-yl) -6-methoxyindoline-2 , 3-dione (110 mg) 



OMe 
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in tetrahydrof uran (2 ml) followed by stirring for 1 hr and then 
heating under reflux for 4.5 hr. After the completion of the 
reaction, an aqueous solution of sodium bicarbonate was added 
to the reaction solution, which was then extracted with ethyl 
acetate. The ethyl acetate layer was dried over magnesium 
sulfate and the solvent was removed. The residue was dissolved 
in pyridine and stirred for 4.5 hr. After evaporating off 
pyridine, ethyl acetate and an aqueous solution of sodium 
bicarbonate were added thereto. The ethyl acetate layer was 
separated and dried over magnesium sulfate. After distilling 
off the solvent, the resulting residue was purified by silica 
gel column chromatography (hexane/ethyl acetate system) to give 
l-(l-benzylpiperidin-4-yl)-6-methoxyindole (28 mg) (yield: 
28%) . 

■"•H-NMR (400 MHz , CDC1 3 ): 

5(ppm) 2. 02-2. 12 (4H, m) , 2 . 17-2 . 27 ( 2H, m) , 3.07(2H, br-d) , 
3.60(2H, s), 3.87(3H, s), 4 . 09-4 . 18 ( 1H, m) , 6.44(1H, d, 
J=3.2Hz), 6.78(1H, dd, J=8.8, 2.0Hz), 6.82(1H, br-d), 7.13(1H, 
d, J=3.2Hz), 7.25-7.37(5H, m) , 7.49(1H, d, J=8.8Hz). 
Example 106-3: Synthesis of l-ri-(4- 
fluorophenethy] >p i peridin-4-v.l 1 -6-methoxvindo le 
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1-Chloroethyl chlorof ormate (32 mg) was added to a 
solution of 1- ( l-benzylpiperidin-4-yl) -6-methoxyindole (24 
mg) in toluene (2 ml) followed by heating under reflux for 3 
nr. The reaction solution was concentrated under reduced 
pressure and. the resulting residue was dissolved in methanol 
followed by heating under reflux for 9 hr . After the completion 
of the reaction, methanol was evaporated and the residue was 
dissolved in dimethylf ormamide (1 ml). Next, 2- (4- 
f luorophenyl) ethyl bromide (19 mg) was added thereto and the 
resultant mixture was stirred at 60°C for 11 hr. After the 
completion of the reaction, brine was added to the mixture. 
Then it was extracted with ethyl acetate and dried over 
magnesium sulfate. After removing the solvent, the resulting 
residue was purified by silica gel column chromatography 
(toluene/acetone system) to give the title compound (7 mg) 
(yield: 27%). 
m.p. : 230°C (decomp. ) . 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 2.06-2.14(4H, m) , 2 . 25-2 . 33 ( 2H, m) , 2.67(2H, dd, 
J=9.2, 10.8Hz), 2.83(2H, dd, J=10.8, 9 . 2Hz ) , 3.20(2H, br-d. 
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J=11.6Hz), 3.88(3H, s), 4.12-4.21(1H, m), 6 . 45 (1H, d, J=3. 2Hz) , 
6.79(1H, dd, J=8.4, 2.0Hz), 6.83(1H, d, J=2.0Hz), 6.99(2H, t, 
J=12.4Hz), 7.14(1H, d, J=3.2Hz), 7.18(2H, dd, J=8.4, 5.6Hz), 
7 . 50 (1H, d, J=8 . 4Hz) . 
MS; [M+H]+: m/z=353. 

Kvsm rlp 106-4: ^ynt-hpai s nf 1 - M - (4- 
flunrnphPTipMiyl ) pi ppr i d i n - 4 - y 1 ] - 6 -mef.hoxy i ndnl ine 



AIM solution (0.18 ml) of a borane/ tetrahydrof uran 
complex was added dropwise at 0°C into a solution of 1- [1- 
(4-f luorophenethyl) piperidin-4 -yl] - 6 -methoxyindole (24 mg) 
in trif luoroacetic acid (1 ml) over 2 min followed by stirring 
at 0°C for 30 min. After the completion of the reaction, water 
(0.1 ml) was added thereto and the resulting reaction solution 
was concentrated under reduced pressure. The resulting 
residue was dissolved in a 2 N aqueous solution of sodium 
hydroxide and stirred at room temperature for 10 min. The 
mixture was extracted with methylene chloride. The organic 
layer was separated and. dried over magnesium sulfate. After 
concentrating the solvent under reduced pressure, the resulting 
residue was purified by preparative TLC to give l-[l-(4- 




,F 
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f luorophenethyl) piperidin- 4 -yl) ] - 6 -methoxyindoline (10 mg) 
(yield: 35%) . 
m.p.: 242°C (decomp. ) . 
'H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1 .75-1 . 90 (4H, m) , 2 . 1 0 - 2 . 22 ( 2H , m) , 2 . 5 8 - 2 . 7 0 ( 2H , 
m) , 2.80(2H, dd, J-11.6, 7.2Hz), 2.88(2H, t, J=8.8Hz), 3.14(2H, 
br-d, J=10.8Hz), 3.31-3.82 (1H, m) , 3.41(2H, t, J=8.4Hz), 
3.77(3H, s) , 6.00(1H, d, J=2.0Hz), 6.13(1H, dd, J-8.0, 2.0Hz), 
6.93(1H, 2H, t, J=8.8Hz), 6.97(2H, t, J=8.8Hz), 7.16(2H, dd, 
J = 8 . 4 , 5 . 6Hz) . 
MS; [M+HJ + : m/z = 355 . 

Exampl e 1 07 : .gynthpRis of 1 - fl - ( 4 - 

f luorophenethyl ) piperi din - 4 -yl ] - 7 -mef.hoxyi ndol ine 



1- (4 -F luorophenethyl) -4- (2 -methoxyphenyl) - 
aminopiperidine (3.9 g) synthesized in accordance with the 
method of Referential Example 1 of JP-B 40-6347 was treated as 
in Example 106 to give the hydrochloride (530 mg) of the title 
compound as a white powder (yield: 11%) . 
m.p. (hydrochloride) : 204 - 206°C. 
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X H - NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.72 -1.80 (2H, m) , 1 . 9 0 - 2 . 4 0 ( 2H , m) , 2.86(2H, t, 
J=8Hz) , 2 . 95-3 . 08 (4H, m) , 3 . 2 1 - 3 . 3 4 ( 4H , m) , 3 . 55 - 3 . 63 (2H, m) , 
3.73(3H, s), 4.24-4.34(lH, m), 6.60-6.64(lH, m) , 6.69-6.74{2H, 
m) , 7 . 14 -7 . 19 (2H, m) , 7 . 2 8 - 7 . 3 2 ( 2H , m) . 
FAB - Mas s : 355(MH+). 

Ex am ple 1 0 8 : Synthe sis of l-[l - (4 - 

f 1 Tin rnphpn ethyl ) pi ppri di n - 4 - y~l ] - 6 , 7 - rH mpthnyyi nriol ins 



1- (4 -Fluorophenethyl) -4- (2 , 3 -dimethoxyphenyl) amino - 
piperidine (8.1 g) synthesized in accordance with the method 
of Referential Example 1 of JP-B 40-6347 was treated as in 
Example 106 to give the oxalate (34 mg) of the title compound 
as a white powder (yield: 1.7%). 
m.p. (oxalate): 179 - 181°C. 
J H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 .72 -1 . 86 (4H, m) , 2.79(2H, t, J=8Hz) , 2.86-2.97(2H, 
m) , 3 . 04-3 . 18 (2H, m) , 3.29(2H, t, J=8Hz) , 3 . 4 0 - 3 . 5 8 ( 4H , m) , 
3.64(3H, s), 3.69(3H, s) , 4. 05-4. 17 (1H, m), 6 . 25 (1H, d, J=8Hz) , 
6.69(1H, d, J=8Hz) , 7.13-7 .18 (2H, m) , 7 . 2 8 - 7 . 3 2 ( 2H , m) . 
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FAB-Mass : 385 (MH+) . 



Fvamplp 109: Synthpsi r of 1 - M - (4 - 



f 1 linrnphpnpl-hyl ^piperirHn-4-yll - 6- ni t.ro i ndol ine 




1- (Piperidin-4 -yl) - 6 -nitroindoline (3.5 g) and 4- 
f luorophenethyl bromide (4.1 g) were treated as in Example 2 
to give the title compound (5.1 g) as a pale yellow powder (yield: 
81%) . 

1 H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1 .71-2 . 89 (4H, m) . 2 . 09 - 2 . 2 0 ( 2H , m) , 2 . 55 - 2 . 6 6 (2H , 
m) , 2.76-2.83 (2H, m) , 3.03(2H, t, J=8Hz) , 3 .10-3 .19 (2H, m) , 
3 .39-3 .49 (1H, m) , 3.56{2H, t, J=8Hz) , 6.95-7.00(2H, m), 7 .09 (1H, 
d, J=8Hz) , 7.10(1H, s) , 7 .12-7 .21 (2H, m) , 7.50(1H. d, J = 8Hz). 
Ryampl <q 1 1 0 r Syn f.hpsi's of 1 - f 1 - ( 4 - 

f 1 iio-rophfantaj-'hyl ) pi p<=>T--j rHn-4.-y11 - 6- aminoindn'line 



A mixture of 1 - [1 - (4 - f luorophenethyl ) piperidin- 4 -yl] - 
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6 -nitroindoline (5.1 g) , powdery iron (5.0 g) , ammonium 
chloride (10 g) , water (20 ml) and ethanol (100 ml) was stirred 
at 60°C for 4 hr . Next, the reaction solution was filtered and 
the filtrate was concentrated under reduced pressure. Then a 
5 N aqueous solution of sodium hydroxide and ethyl acetate were 
added thereto and the layers were separated. The organic layer 
was washed with brine, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. Then the resulting 
residue was purified by silica gel column chromatography 

(methylene chloride/ethanol system) to give the title compound 

(3.4 g) as a brown powder (yield: 73%) . 
m.p.: 104 - 106°C. 
1 H - NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.69-1.88 (4H, m) , 2 . 05 - 2 . 13 { 2H , m) , 2 . 53 - 2 . 60 (2H, 
m) , 2 .71-2 . 81 (2H, m) , 2.83(2H, t, J=8Hz) , 3 . 09 - 3 . 13 ( 2H, m) , 
3 .29-3 .35 (1H, m) , 3.36(2H, t, J=8Hz) , 3.50(2H, br-s), 5.82 (1H, 
s) , 5.98(1H, d, J=8Hz) , 6.81(1H, d, J=8Hz), 6 . 91 - 7 . 0 0 ( 2H , m) , 
7 .12-7 .20 (2H, m) . 
FAB -Mass : 340(MH+). 

Exampl e 111- Synthesis of 1-f1-f4- 

f luoroph en ethyl ) pi per i d i n - 4 - y l 1 - 6 - methyl ami Tioi ndol ine 
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Ethyl chlorocarbonate (100 mg) was added dropwlse at room 
temperature into a solution of 1- [ 1- ( 4-f luorophenethyl ) - 
piperidin-4-yl] - 6 -aminoindoline (0.3 g) and triethylamine 
(100 mg) in methylene chloride (5 ml). Then the resultant 
mixture was stirred for 30 min and concentrated under reduced 
pressure. The resulting residue was partitioned between water 
and ethyl acetate. The organic layer was washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was added to a suspension of 
lithium aluminum hydride (67 mg) in tetrahydrofuran (5 ml) and 
heated under reflux for 1 hr. Under ice cooling, water (0.14 
ml), a 5 N aqueous solution (0.42 ml) of sodium hydroxide and 
further water (0.14 ml) were carefully added dropwlse into the 
reaction solution followed by vigorous stirring. The 
resulting precipitate was filtered off and the filtrate was 
concentrated under reduced pressure. Next, the obtained 
residue was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) followed by conversion into a 
hydrochloride in a conventional manner. Thus the 
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hydrochloride (220 mg) of the title compound was obtained as 
a brown hygroscopic amorphous solid (yield: 64%). 
'H-NMR (400 MHz , DMSO-d 6 ): 

8(ppm) 1.81-1.90(2H, m), 1 . 99-2 . 13 ( 2H, m) , 2.82(3H, s), 
2.90(2H, t, J=8Hz) , 3.00-3.12(4H,m), 3 . 20-3 . 33 ( 2H , m) , 3.41(2H 
t, J=8Hz), 3.59-3.69(2H, m) , 3 . 80-3 . 90 ( 1H , m) , 6 . 56 - 6 . 6 2 ( 2H , 
m) , 7.09(1H, d, J=8Hz), 7 . 12- 7 . 20 ( 2H , m) , 7 . 29 - 7 . 35 ( 2H , m) . 
FAB-Mass: 354 (MH+). 

E x ample 112: Synthesis of l-fl-(4 - 

f luorophenethy].'>p.iperidin-4-yll -6-ethYlaminoindoline 



A mixture of 1- [ 1- ( 4-fluorophenethyl)piperidin-4-yl] - 
6-aminoindoline (0.3 g) , pyridine (5 ml) and acetic anhydride 
(3 ml) was stirred at room temperature for 30 min. After 
concentrating the resultant mixture under reduced pressure, 
water and ethyl acetate were added thereto and the layers were 
separated. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was added to a suspension of lithium 
aluminum hydride (127 mg) in tetrahydrof uran (5 ml) and heated 
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under reflux for 1 hr . Under ice cooling, water (0.14 ml), a 
5 N aqueous solution (0.42 ml) of sodium hydroxide and further 
water (0.14 ml) were carefully added dropwise into the reaction 
solution followed by vigorous stirring. The resulting 
precipitate was filtered off and the filtrate was concentrated 
under reduced pressure. Next, the resulting residue was 
purified by NH-silica gel column chromatography (hexane/ethyl 
acetate system) followed by conversion into a hydrochloride in 
a conventional manner. Thus the hydrochloride (210 mg) of the 
title compound was obtained as a pale brown hygroscopic 
amorphous solid (yield: 59%). 
'H-NMR (400 MHz, DMSO-d s ) : 

5(ppm) 1.2 0 (3H, t, J = 7Hz) , 1.82-1.91 (2H, m) , 2.01-2.10(2H, 
m) , 2.89(2H, t, J=8Hz) , 3 . 00 - 3 . 09 (4H, m) , 3 . 2 1 - 3 . 3 2 ( 4H , m) , 
3 .39 (2H, t, J=8Hz) , 3 . 6 0 - 3 . 7 2 ( 3H , m) , 6 . 55 - 6 . 62 (2H, m) , 7. 09 (1H. 
d, J=8Hz) , 7.10-7.2M2H, m) , 7 . 28 -7 . 33 (2H, m) . 
FAB -Mass : 368 (MH+). 
F.xampl p in- Synl-hpsis of 

f 1 uorophenpt-hyl ) pippri rHn-4-yl] - - i snprnpyl aminoindoline 
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1- [1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
aminoindoline (0.3 g) , acetone (0.075 g) , acetic acid (0.23 g) 
and triacetoxylated sodium borohydride (0.36 g) were treated 
as in Example 101 to give the hydrochloride (240 mg) of the title 
compound as a pale brown, hygroscopic and amorphous solid 
(yield: 65%) . 

1 H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.23 (6H, d, J = 7Hz) , 1 . 8 0 - 1 . 9 1 ( 2H , m) , 2 . 02 - 2~. 2 0 ( 2H , 
m) , 2.9K2H, t, J = 8Hz) , 3 . 0 0 - 3 . 13 (4H , m) , 3 . 20 - 3 . 29 (2H, m) , 
3.40(2H, t, J=8Hz) , 3.60-3.71(4H, m), 6.61-6.69(2H, m), 7.09 (1H, 
d, J=8Hz) , 7 . 11-7 . 20 (2H, m) , 7 . 31 - 7 . 39 (2H, m) . 
FAB -Mass : 382 (MH+). 

Exaropl e 114: Synthpsis of 1 - f 1 - ( 4 - 

flunrnphpTip Hnyl ) pippri rH n - 4 - yl ] - fi - rii methyl aminninrtnl -i rtp 



6 -Dimethylaminoindoline (0.6 g) , l-(4- 
f luorophenethyl - 4 -piperidone (0.98 g), acetic acid (1.1 g) and 
triacetoxylated sodium borohydride (1.2 g) were treated as in 
Example 101 to give the hydrochloride (0.77 g) of the title 
compound as a white powder (yield: 52%) . 
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m.p. (hydrochloride): 205 - 208°C. 
1 H - NMR (400 MHz , DMSO-d s ) : 

5(ppm) 1 . 81-2 . 03 (4H, m) , 2.71(2H, t, J = 8Hz ) , 2 . 8 0 ( 6H , s) , 
2 . 99-3 .13 (4H, m) , 3 . 2 0 - 3 . 3 1 ( 4H , m) , 3 . 53 - 3 . 67 (2H, m) , 3.70- 
3 . 80 (1H, m) , 5 . 89-5 .99 (2H, m) , 6 . 80 (1H, d, J=8Hz) , 7 . 11 - 7 . 19 (2H , 
m) , 7.29-7.36 (2H, m) . 
FAB-Mass : 367 (MH+) . 
Exampl p 115- Synf.hfisis of 

fll i nror?hp . T1Pl -hv l )-D i r ) pridin - 4 -y1 1 -C-anPt-amirinin^nlitiP 



1- [1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
aminoindoline (1.0 g) and acetic anhydride (1 ml) were treated 
as in Example 133 to give the title compound (450 mg) as a pale 
yellow powder (yield: 41%) . 
m.p . : 148 - 150°C. 
1 H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.80-1.91 (4H, m) , 2.15(3H, s), 2 . 2 0 - 2 . 3 5 { 2H , m) , 
2 . 62-2 .75 (2H, m) , 2 . 8 1 - 2 . 97 ( 2H , m) , 2.90(2H, t, J=8Hz) , 
3.13-3.29 (2H, m) , 3 . 3 9 - 3 . 4 8 ( 1H , m) , 3.42 (2H, t, J = 8Hz) , 6.44 (1H, 
d, J=8Hz) , 6 . 93 -7 . 01 (4H, m) , 7 . 16 - 7 . 20 ( 3H, m) . 
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FAB - Mas s : 382 (MH+) . 

Example llfi: Synthesis of 1 - [1 - (4 - f luorophenethyl ) - 
pipeT-irHn-4-yl] - fi-mefhanesnlfonylami-no-iririnl ine 




Methanesulf onyl chloride (0.4 g) was added dropwise at 
0°C into a mixture of 1 - [1 - (4 - f luorophenethyl) piperidin- 4 - 
yl] - 6 -aminoindoline (0.3 g) , 4 - dimethylaminopyridine (0.1 g) 
and pyridine (10 ml) followed by stirring for 2 hr. Then water 
and ethyl acetate were added to the reaction solution and the 
layers were separated. The organic layer was washed with water 
and brine and dried over anhydrous magnesium sulfate. The 
residue was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) followed by conversion into a 
hydrochloride in a conventional manner. Thus the 
hydrochloride (160 mg) of the title compound was obtained as 
a pale yellow hygroscopic amorphous solid (yield: 40%) . 
1 H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 80-2 . 03 (4H, m) , 2.85(2H, t, J = 8Hz), 2.89(3H, s) , 
2 .99-3 .17 (4H, m) , 3 . 2 0 - 3 . 43 ( 5H , m) , 3 . 58 - 3 . 69 (2H, m) , 6.37- 
6 . 40 (2H, m) , 6 . 94 (1H, d, J = 8Hz) , 7.15-7.20(2H, m) , 7.30-7.34(2H, 
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m) , 9 . 33 (1H, s) . 
FAB -Mass : 418 (MH+) . 

Ex ample 117: Synthesis of 1 - f 1 - (4 - f 1 linrnphpnphhyl ) - 
pipeririin-4-yl] -6 - ethane su 1 fonyl ami noi ndol inp 




1- [1- (4 - Fluorophenethyl) piperidin- 4 -yl] -6- 
aminoindoline (0.4 g) and ethanesulf onyl chloride (0.61 g) were 
treated as in Example 116 to give the hydrochloride (160 rag) 
of the title compound as a brown hygroscopic amorphous solid 
(yield: 29%) . 

1 H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.16 (3H, t, J=7Hz) , 1 . 81 - 1 . 89 ( 2H, m) , 1 . 94 - 2 . 05 (2H, 
m) , 2.82(2H, t, J=8Hz) , 2.98(2H, q, J=7Hz) , 2 . 99 -3 . 16 (4H, m) , 
3 .20-3 .29 (2H, m) , 3.3K2H, t, J=8Hz) , 3 . 35 - 3 . 44 (1H, m) , 
3.55-3.68 (2H / m) , 6 . 37 - 6 . 39 (2H, m) , 6.93{1H, d, J=8Hz) , 
7.13-7.19 (2H, m) , 7 . 29 - 7 . 33 <2H, m) , 9.42(1H, s) . 
FAB -Mass : 432(MH+). 

Exampl e 1 1 8 -, Synthesis of 1 - [ 1 - ( 4 - f 1 n OT-oph en ethyl ) - 
Dinerid in - 4 - yl 1 - 6 -propanesul f onyl ami noi ndnl ins 
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F 



1- [1- ( 4 - Fluorophenethyl ) piperidin - 4 - yl ] -6- 
aminoindoline (0.4 g) and propanesulf onyl chloride (0.67 g) 
were treated as in Example 116 to give the hydrochloride (210 
mg) of the title compound as a white powder (yield: 37%) . 
m.p. (hydrochloride): 166 - 169°C. 
J H- NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 0.9K3H, t, J=7Hz) , 1.65 (2H, sextet, J=7Hz) , 
1 . 82 -2 . 04 (4H, m) , 2.84(2H, t, J=8Hz), 2.94(2H, q, J=7Hz), 
3 .00-3.16 (4H, m) , 3 . 22 -3 . 43 (5H, m) , 3 . 59 - 3 . 68 (2H, m) , 6.38- 
6 .40 (2H, m) , 6 . 91 (1H, d, J=8Hz) , 7 . 11 -7 . 2 0 (2H, m) , 7 . 30 -7 . 38 (2H, 
m) , 9.41 (1H, s) . 
FAB -Mass : 446<MH+). 

F.vampl o 1 1 Q • Synt-hpsi s of 1 - [1 - ( 4 - f 1 unrnphPTiPt-Viyl ) - 

pi peri di n -4 -yl] - 6- (4-fl linrohp.nzp.npsul f onyl ami no) i ndol i tip 
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6 - (4 - Fluorobenzenesulf onylamino) indoline (0.23 g) , 1- 
(4 - f luorophenethyl) -4 -piperidone (0.33 g) , acetic acid (0.36 
g) and triace toxylated sodium borohydride (0.42 g) were treated 
as in Example 101 to give the hydrochloride ( 0 . 29 g) of the title 
compound as a white powder (yield: 68%) . 
m.p. (hydrochloride): 140 - 143°C. 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1. 69-1.73 (2H, m) , 1 . 83 - 1 . 99 (2H, m) , 2.75(-2H, t, 
J=8Hz), 3.01-3.19 (4H, m) , 3 . 2 0 - 3 . 3 1 ( 4H , m) , 3 . 51 - 3 . 63 ( 3H , m) , 
6.12(1H, d, J=8Hz), 6.28(1H, s), 6.81(1H, d, J=8Hz) , 7.13- 
7.2K2H, m) , 7 . 30-7 .41 (4H, m) , 7 . 74 - 7 . 79 (2H , m) . 
FAB -Mass : 498 (MH+ ) . 

Rxampl p 120- S ynt.hfisis of 1 - f 1 - (4 - f 1 nnrnphenethyl) - 

pi ppri din-4-yl] - f, - (N- methyl mpt-han e.sii 1 f onyl amino) i ndol ine 



1- [1- (4 -Fluorophenethyl) piperidin- 4 -yl] -6- 
methylaminoindoline (150 mg) and methanesul f onyl chloride (54 
mg) were treated as in Example 116 to give the hydrochloride 
(100 mg) of the title compound as white prisms (yield: 55%). 
m.p. (hydrochloride): 136 - 139°C. 
'H-NMR (400 MHz , DMS0-d 6 ) : 
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5(ppm) 1 . 82 - 1 . 89 (2H, m) , 1 . 9 8 - 2 . 1 0 ( 2 H , m) , 2 . 8 3 - 2 . 9 0 ( 2H , 
m) , 2.90(3H, s), 3 . 0 1 - 3 . 14 { 4H , m) , 3.17(3H, s), 3 . 2 0 - 3 . 2 8 ( 2H , 
m) , 3 .32 -3 .40 (2H, m) , 3 . 5 8 - 3 . 7 6 ( 3H , m) , 6 . 54 - 6 . 5 9 ( 2H , m) , 
7.0K1H, d, J=8Hz) , 7 . 14 -7 . 19 (2H, m) , 7 . 3 0 - 7 . 3 4 ( 2H , m) . 
FAB - Mas s : 432 (MH+) . 

Example 1 21; , Synthpsis of l-[i-(4- 

f 1 nnrophpnpthyl ) pi ppi-i rj i n - 4 - yl ] - f, -hydmyypthnyyi niinl inp 



60% sodium hydride (0.11 g) was added to a solution of 
1- [1- (4-f luorophenethyl) piperidin-4 -yl] - 6 -hydroxyindoline 
(0.8 g) in dimethylf ormamide (30 ml) and the resultant mixture 
was stirred at 50°C. After 10 min, ( t -butyl) dimethyl - 
siloxyethyl bromide (0.67 g) was added to the reaction solution 
followed by stirring for additional 2 hr. Then the mixture was 
concentrated under reduced pressure, diluted with a 2 N aqueous 
solution of sodium hydroxide and ethyl acetate and the layers 
were separated. The organic layer was washed with brine, dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (methylene chloride/ethanol system) . To the 
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residue were added a 1 M solution (2 . 4 ml) of tetrabutylammonium 
fluoride in tetrahydrof uran and te trahydrof uran (20 ml) and the 
resultant mixture was stirred at room temperature for 3 hr . 
Next, the mixture was diluted with a 2 N aqueous solution of 
sodium hydroxide and ethyl acetate and the layers were separated . 
The organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography 

(methylene chloride/ethanol system) followed by conversion 
into a hydrochloride in a conventional manner to give the 
hydrochloride (300 mg) of the title compound as a white powder 

(yield: 25%) . 

m.p. (hydrochloride) : 235 - 238°C. 
l H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.84-1.99(2H, m) , 2 .79 (2H, t, J = 8Hz) , 2 . 97 - 3 . 14 (4H , 
m), 3 .22-3 .34 (4H, m) , 3 . 60 - 3 . 77 (5H, m) , 3.88(2H, t, J=5Hz) , 
4.79(1H, br-s), 6.09(1H, d, J=8Hz) , 6.12(1H, s) , 6.88(1H, d, 
J=8Hz) , 7.12-7.20(2H, m) , 7 . 3 0 - 7 . 3 8 ( 2H , m) . 
FAB -Mass : 385 (MH+) . 

Exampl p 122: Synfhpsis of 1 - [1 - (4 - f 1 nornphfinpthyl ) - 
pi ppri fjin-i-yl ] - G -mpt-hanpsii 1 f nnyl oxyi ndol in fi 
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A solution of 1 - [1 - (4 - f luorophene thyl ) piperidin - 4 - 
yl] - 6 -methoxyindoline (1.0 g) in cone . hydrogen bromide (20 ml) 
was heated at 100°C for 2 hr . Next, the mixture was basified 
with a cone, aqueous solution of sodium hydroxide and extracted 
with ethyl acetate. The organic layer was washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was dissolved in pyridine (10 
ml) and methanesulf onyl chloride (0.46 g) was added dropwise 
thereinto under ice cooling. After stirring overnight, the 
resultant mixture was concentrated under reduced pressure, 
diluted with a 2 N aqueous solution of sodium hydroxide and ethyl 
acetate and the layers were separated. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. Then the residue was 
purified by NH- silica gel column chromatography (ethyl 
ace tate/hexane system) followed by conversion into a 
hydrochloride in a conventional manner to give the 
hydrochloride (300 mg) of the title compound as a pale brown 
powder (yield: 15%) . 
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m.p. (hydrochloride): 220 - 223°C. 
'H-NMR (4 00 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 83 - 1 . 92 (2H, m) , 1 . 94 - 2 . 06 (2H, m) , 2.90(2H, t, 
J=8Hz) , 3 . 00 -3 . 14 (4H, m) , 3 . 2 1 - 3 . 2 8 ( 2H , m) , 3.30(3H, s), 
3 .34-3 .44 (2H, m) , 3 . 59 - 3 . 6 6 ( 2H , m) , 3 . 6 8 - 3 . 7 8 ( 1H, m) , 6.46- 
6.48(2H, m) , 7 . 04 <1H, d, J=8Hz) , 7.15-7.19(2H, m), 7.30-7.34(2H, 
m) . 

FAB -Mass : 419 (MH+). 

F.vam pIP 123- Rynf . hes i S of 1 - M - ( 4 - 

fliiornphPTiptliyl ) pi p^ri rH n - 4 -yl ] - 7 - hydroxysthoxyindQl ins 



A solution of 1 - [1 - (4 - f luorophenethyl ) piperidin - 4 - 
yl) -7 -methoxyindoline (0.3 g) in cone, hydrogen bromide (6 ml) 
was heated at 100°C for 2 hr. Then the solution was basified 
with a cone, aqueous solution of sodium hydroxide and extracted 
with ethyl acetate. The organic layer was washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. The resulting residue was dissolved in 
dimethylf ormamide (10 ml) and 60% sodium hydride (32 mg) was 
added thereto followed by stirring at 50°C. After 30 min, 
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( t - butyl ) dimethylsiloxyethyl bromide (0.19 g) was added to the 
reaction solution and the resultant mixture was stirred for 
additional 30 min. After concentrating under reduced pressure , 
it was diluted with a 2 N aqueous solution of sodium hydroxide 
and ethyl acetate and the layers were separated. The organic 
layer was washed with brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (ethyl 
acetate/methanol system) . To the residue were added a 1 M 
solution (0.45 ml) of tetrabutylammonium fluoride in 
tetrahydrof uran and tetrahydrof uran (10 ml) and the resultant 
mixture was stirred at room temperature overnight. Then it was 
diluted with a 2 N aqueous solution of sodium hydroxide and ethyl 
acetate and the layers were separated. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (ethyl acetate/methanol 
system) followed by conversion into a hydrochloride in a 
conventional manner to give the hydrochloride (80 mg) of the 
title compound as a white, hygroscopic and amorphous solid 

(yield: 25%) . 

1 H - NMR (4 00 MHz, DMSO-d 5 ) : 

5(ppm) 1.79-1.86 (2H, m) , 1 . 9 5 - 2 . 07 ( 2H , m) , 2.91(2H, t, 
J = 8Hz) , 2.95-3.07 (4H, m) , 3 . 2 0 - 3 . 27 ( 2H , m) , 3 . 3 0 - 3 . 4 1 ( 2H , m) , 
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3 . 56 - 3 . 63 (2H, m) , 3.74(2H, t, J=5Hz), 3.96(2H / t, J=5Hz), 
4 . 38 -4 . 47 (1H, m) , 6.69-6.80 (3H, m) , 7 . 11 - 7 . 2 1 ( 2H, m) , 7.29- 
7 .35 (2H, m) . 
FAB -Mass : 385 (MH+) . 

Kxamplp 124: Synthesis o f l -[ l -( 4 - 

f luorophenethyl ) piperidin- 4 -yl 3 - 6 - cyanoi ndoline 



Trif luoromethanesulf onic anhydride (0.72 ml) was added 
dropwise at -78°C into a solution of 1 - [1 - (4 - f luoro- 
phenethyl) piperidin- 4 -yl] - 6 -hydroxyiminomethylindoline (1.5 
g) and triethylamine (1.2 ml) in methylene chloride (1 1) and 
the resultant mixture was warmed to room temperature. Next, 
a saturated aqueous solution of sodium bicarbonate and 
chloroform were added thereto and the layers were separated. 
The organic layer was dried over anhydrous magnesium sulfate 
and the residue was purified by NH- silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (1.0 g) as a white powder (yield: 67%). 

A portion of these crystals were converted into a 
hydrochloride in a conventional manner to give the 
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hydrochloride of the title compound as white powdery crystals, 
m.p. (hydrochloride): 230°C (decomp.). 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1. 82-1.91 (2H, m) , 1 . 9 5 - 2 . 0 9 ( 2H , m) , 2.98(2H, t, 
J=8Hz) , 3.00-3.13(4H, m), 3.21-3.30{2H, m), 3.41(2H, t , J=8Hz) , 
3 . 59-3 . 68 (2H, m) , 3 . 74 - 3 . 83 ( 1H , m) , 6.90{1H, s), 6.96(1H, d, 
J=8Hz) , 7.11-7 .20 (3H, m) , 7 . 3 0 - 7 . 3 9 ( 2H , m) , 10.5M1H, br-s). 
FAB-Mass: 350 (MH+). 

Example 12 5; Synthesi s of 1 - [1 - (4 - 

f 1 norophpnpl-hyl ) pi ppr i d i n - 4 - yl 1 - 6 - ca rbflfflOVl indol ine 



A solution of 1- [1- (4-f luorophenethyl) piperidin - 4 - 
yl] - 6 -cyanoindoline (1.0 g) in cone, sulfuric acid (1 1) was 
heated at 50°C for 2 hr. After diluting with ice water, the 
reaction solution was basified with a cone, aqueous solution 
of sodium hydroxide. Then ethyl acetate was added thereto and 
the layers were separated. The organic layer was washed with 
brine, dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure to give the title compound (0.81 g) as 
a white powder (yield: 77%) . 
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A portion of these crystals were converted into a 
hydrochloride in a conventional manner to give the 
hydrochloride of the title compound as a white powder, 
m.p. (hydrochloride) : 160 - 162°C. 
'H-NMR (400 MHz, DMSO-d,) : 

5(ppm) 1.87-1.95 (2H, m) , 1 . 9 9 - 2 . 13 ( 2H , m) , 2.94(2H, t, 
J=8Hz) , 3 . 04-3 . 17 (4H, m) , 3 . 24 - 3 . 3 1 ( 2H , m) , 3.3 8 (2H, t, J=8Hz) , 
3 . 60-3 . 68 (2H, m) , 3 . 7 3 - 3 . 83 ( 1H , m) , 7.01(1H, s), 7.07.(1H, d, 
J=8Hz) , 7.12 (1H, d, J=8Hz) , 7.16-7.21<3H, m), 7 . 32-7 . 36 (2H, m) , 
7 .79 (1H, br-s) . 
FAB -Mass : 368 (MH+) . 

Rvaniplp 126: Synthesis nf 1 - M - (4 - f 1 uorophene thyl ) - 
pi peri di n - 4 - y~ll - 6- M -pyrrol yl.carbonyll indoline 



A mixture of 1 - [1 - (4 - f luorophenethyl ) piperidin- 4 -yl] - 
6 - carbamoylindoline (0.3 g) , 1 , 4 - dichloro - 1 , 4 - 
dimethoxybutane (0.7 g) , Amberlyst A-21 (0.5 g) and 
acetonitrile (10 ml) was heated at 60°C for 10 hr . After 
filtering, the reaction solution was basif ied with a saturated 
aqueous solution of sodium bicarbonate and then ethyl acetate 
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was added thereto and the layers were separated. The organic 
layer was washed with brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (hexane/ethyl 
acetate system) followed by conversion into an oxalate in a 
conventional manner to give the oxalate (0.13 g) of the title 
compound as a pale yellow powder (yield: 31%) . 
m.p. (oxalate) : 169 - 171°C. 
1 H - NMR (4 00 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 83 - 1 . 94 (4H, m) , 2 . 9 0 - 2 . 97 ( 4H , m) , 3.02(2H, t, 
J=8Hz) , 3 . 08-3 . 19 (2H, m) , 3 . 4 1 - 3' . 5 5 ( 4H , m) , 3 . 7 2 - 3 . 83 (1H, m) , 
6.37 (2H, s) , 6.80 (1H, s) , 6.89 (1H, d, J=8Hz) , 7 . 14 -7 . 21 (3H, m) , 
7 .28-7 .34 (4H, m) . 
FAB -Mass : 418 (MH+) . 

Example 127; Synthesi r of H-[l-(4- 

f 1 unrnphPTiPthyl ) pi ppri ci -j n - 4 - yl 1 -6-acet.yl indol ine 



A 2.5 M solution (1.5 ml) of n-butyllithiurn in hexane was 
added dropwise at -78°C into a solution (30 ml) of l-[l-(4- 
f luorophenethyl) piperidin-4 -yl] - 6 -bromoindoline (1.0 g) in 
tetrahydrof uran over 5 min . After 10 min, dimethylacetamide 
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(0.34 ml) was added thereto and the resultant mixture was warmed 
to room temperature. Next, a saturated aqueous solution of 
ammonium chloride and ethyl acetate were added thereto to and 
the layers were separated. The organic layer was washed with 
brine, dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The residue was purified by NH- silica 
gel column chromatography (hexane/ethyl acetate system) to give 
the title compound (250 mg) as a yellow powder (yield:. 27%) . 
m.p. : 90 - 92°C. 
X H - NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.71-1.86 <4H, m) , 2 . 12 -2 . 22 (2H, m) , 2.56(3H, s) , 
2.57-2.64 (2H, m) , 2 . 77 - 2 . 84 (2H, m) , 2.99(2H, t, J=8Hz), 
3 . 07-3 .16 (2H, m) , 3 . 42 - 3 . 56 (1H, m) , 3.46(2H, t, J=8Hz), 
6.94-6.99 (3H, m) , 7.08(1H, d, J=8Hz) , 7 . 14-7 .23 (3H, m) . 
FAB -Mass : 367 (MH+) . 

Kxanipl <=» 1 2 ft r Synthpsis of 1-f1-(4- 

f 1 noT-nphpnpfhyl ) pi p<=»-ri di n -4 - yl ] - 6 -mpt-hanps iil f ortyl i ndol i ne 



A 2.5 M solution (0.6 ml) of n-butyllithium in hexane was 
added dropwise at -78°C into a solution of l-[l-(4- 
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f luorophenethyl) piperidin- 4 -yl] - 6 -bromoindoline (470 mg) in 
tetrahydrof uran (20 ml) over 10 rain. After 10 rain, a saturated 
solution of sulfur dioxide in tetrahydrof uran (50 ml) was added 
thereto and the resultant mixture was warmed to room temperature . 
After concentrating the reaction solution under reduced 
pressure, dimethyl formamide (10 ml) and methyl iodide (100 mg) 
were added to the residue and the resultant mixture was stirred 
at room temperature overnight. Then the reaction solution was 
concentrated under reduced pressure, a saturated aqueous 
solution of sodium bicarbonate and ethyl acetate were added 
thereto and the layers were separated. The organic layer was 
washed with brine and dried over anhydrous magnesium sulfate. 
The residue was purified by NH - silica gel column chromatography 

(hexane/ethyl acetate system) followed by conversion into a 
hydrochloride in a conventional manner to give the 
hydrochloride (20 mg) of the title compound as brown prisms 

(yield: 3.8%) . 

m.p. (hydrochloride) : 228°C (decomp.) . 
*H -NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 83 -2 . 09 (4H, m) , 2 . 98 - 3 . 18 ( 6H, m) , 3.10(3H, s), 
3.20-3.3K2H, m) , 3.44(2H, t, J=8Hz) , 3 . 59 - 3 . 68 ( 2H, m) , 
3.80-3.93(lH, m), 6.91 (1H, s), 7.06 (1H, d, J=8Hz) , 7.14-7.23 (3H, 
m) , 7.30-7.35 (2H, m) . 
FAB - Mas s : 403 (MH+) . 
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Kyamplp 17.9 ■ .q yn thps i s of 1 - M - (4 - f 1 noronhenef.hvl ) - 
pi peri rii n - 4 -yl ] - 6 - thi nr. a rhamoy 1 me thy 1 indol ine 




A mixture of 1- [1 - (4 - f luorophene thyl ) piper idin - 4-yl ] - 
6 -carbamoylmethylindoline (720 mg) , phosphorus pentasulfide 
(250 mg) and pyridine (20 ml) was heated under reflux for 1 hr . 
Then the mixture was diluted with a 5 N aqueous solution of sodium 
hydroxide and ethyl acetate. The organic layer was washed with 
brine and dried over anhydrous magnesium sulfate. The residue 
was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) followed by conversion into a 
hydrochloride in a conventional manner to give the 
hydrochloride (170 mg) of the title compound as a white 
hygroscopic amorphous solid (yield: 21%) . 
1 H - NMR (4 00 MHz, DMSO-d 6 ) : 

O(ppm) 1. 86-1.94 (2H, m) , 2 . 0 2 - 2 . 1 5 ( 2H , m) , 2.86(2H, t, 
J=8Hz) , 3.03-3.16UH, m) . 3.22-3.30(2H / m), 3.33(2H, t, J=8Hz) , 
3.60-3.74(3H, m), 3.70(2H, s), 6 . 57 (1H, d, J = 8Hz) , 6 . 61 (1H, s) , 
6 . 9 5 (1H, d, J=8Hz) , 7.16-7.2K2H, m), 7.32-7.36(2H, m) , 9.26(1H 
br-s), 9.42(1H, br-s), 10.60(1H, br-s). 
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FAB - Mas s : 398 (MH+) - 

Ryamplp 130- SynMiPsi s nf 1 - [1 - ( A - 

f 1 Morophpm ftf. hy l ) pi peri rii n -4 -yl] - 6 - formyl i ndol i tip 




A 2.5 M solution (50 ml) of n -butyllithium in hexane was 
added dropwise at -78°C into a solution of l-[l-(4- 
f luorophenethyl) piperidin-4 -yl] - 6 -bromoindoline (40 g) in 
tetrahydrofuran (1 1) over 10 min. After 10 min, 
dimethyl formamide (11.6 ml) was added thereto and the resultant 
mixture was warmed to room temperature. Next, a saturated 
aqueous solution of ammonium chloride (200 ml) and ethyl acetate 
(500 ml) were added thereto and the layers were separated. The 
organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to 
give the crude title compound (37 . 5 g) . A portion of this crude 
product was purified by silica gel column chromatography (ethyl 
acetate/ethanol system) to give the title compound as a yellow 
powder . 

m.p.: 109 -111°C. 
"H-NMR (400 MHz, CDC1 3 ) : 
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5(ppm) 1.78-1.80 (4H, m) , 2 . 10 - 2 . 29 {2H, ra) , 2 . 59 - 2 . 6 8 ( 2H , 
m) , 2.79 -2.90 (2H, m) , 3.03(2H, t, J=8Hz) , 3 . 10 - 3 . 19 (2H , m) , 
3.42-3.53{lH,m), 3 . 50 (2H, t, J = 8Hz), 6 . 82 (1H, s) , 6.91-7.00(2H, 
m) , 7.09(1H, d, J=8Hz), 7 . 13 - 7 . 19 ( 3H , m) , 9.85(1H, s). 
FAB-Mass : 353 (MH+) . 

Kv^mpi p m. synthfisi r of 1 - \ 1 - ( 4 - f 1 iinronh p .ti p. t. h vl ) - 

pipprirliri-4-yl ] - fi - hyrji-nyy i mi nnmpthyl i ndnl ins 



A suspension of crude 1 - [1 - (4 - f luorophene thyl ) - 
piperidin-4 -yl] - 6 - f ormylindoline (35 g) , hydroxyl ammonium 
chloride (10.4 g) and anhydrous sodium acetate (12.3 g) in 
ethanol (400 ml) was stirred at room temperature for a day . Then 
the reaction solution was concentrated under reduced pressure, 
diluted with ethyl acetate (500 ml) , an 8 N aqueous solution 

(30 ml) of sodium hydroxide and water (100 ml) and the layers 
were separated. The organic layer was washed with brine and 
dried over magnesium sulfate. After removing the solvent, the 
residue was dissolved in a hot toluene (100 ml) -isopropyl ether 

(100 ml) mixtures and allowed to cool at room temperature. The 
resulting crystals were collected by filtration and dried at 
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50°C to give the title compound (31 g) as a pale yellow powder 
(yield: 85%). 
m.p. : 152 - 154°C. 
^-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.78-1.85(4H, m), 2 . 08-2 . 20 ( 2H , m) , 2 . 56 - 2 . 64 ( 2H , 
m) , 2.78-2.84(2H, m) , 2.92(2H, t, J=8Hz), 3 . 10-3 . 19 ( 2H , m) , 
3.40-3.50(lH, m) , 3.46(2H, t, J=8Hz) / ,6.69{1H, s), 6.70(1H, 
d, J=8Hz), 6.92-7.00(2H, m) , 7.03(1H, d, J=8Hz), 7 . 15 - 7 ..20 ( 2H , 
m) , 8.06(1H, s). 
FAB -Mass : 368 (MH+ ) . 

Exam ple 132; Synthesis of l-Tl-M- 

f lnorophenethyl)p i peridin-4-yll -6-aminomethvlindoline 



Under ice cooling and stirring, 1- [ 1- ( 4-f luoro- 
phenethyl)piperidin-4-yl] -6-hydroxyiminomethylindoline (31 
g) was added in portions to a suspension of lithium aluminum 
hydride (8.0 g) in tetrahydrof uran (500 ml) and then the 
resultant mixture was heated under reflux for 3 hr. Under 
cooling with ice water, water (8 ml), a 5 N aqueous solution 
(24 ml) of sodium hydroxide and further water (8 ml) were 
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carefully added dropwise to the reaction solution followed by 
vigorous stirring. The resulting precipitate was filtered off 
and the filtrate was concentrated under reduced pressure to give 
the crude title compound (about 30 g) . A portion of this crude 
product was purified by NH - silica gel column chromatography 
(ethyl acetate) and recrystallized from ethyl acetate- 
isopropyl ether mixtures to give the title compound as a pale 
yellow powder, 
m.p. : 83 - 85°C. 
X H - NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.52-2. 02 (6H, m) , 2 . 10 - 2 . 20 (2H, m) , 2 . 56 - 2 . 63 (2H, 
m) , 2 .78-2.83 (2H, m) , 2.91(2H, t, J=8Hz) , 3 . 10 - 3 . 18 (2H f m) , 
3.37-3.50(lH, m) , 3.4K2H, t, J = 8Hz) , 3.69 (2H, s), 6.39 (1H, s) , 
6.5K1H, d, J = 8Hz) , 6.93-7.01 (3H, m) , 7 . 12 -7 . 20 (2H, m) . 
FAB -Mass : 354 (MH+) . 

F.xample 133: Rynt.hfiSi S of l-[l-(4- 

f 1 iinrnphpnpt-.hyl ) pi p^Ti rHn-4-yl] - fi-arptami dnm ft-Viyl -i nrlo"! inp 



Under ice cooling, acetyl chloride (6.6 ml) was added 
dropwise into a solution of 1- [1- (4- 

f luorophenethyl) piperidin-4 -yl] - 6 - aminomethylindol ine (30 g) 
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obtained above and triethylamine (9.4 g) in acetonitrile (500 
ml) and the resultant mixture was stirred at room temperature 
for 1 nr. After adding a 5 N aqueous solution (40 ml) of sodium 
hydroxide and water (500 ml) to the reaction solution, the 
resulting crystalline precipitates were collected by 
filtration, washed successively with water and ethyl acetate 
and then dried at 50°C overnight to give the crude title compound 
(22.8 g) . This crude product was recrystallized successively 
from ethyl acetate and ethanol to give the title compound (17.9 
g) as white needles (yield: 54%) . 
m.p. : 160 - 162°C. 
l H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.78-1.86 (4H, m) , 2.01(3H, s) , 2 . 12 - 2 . 2 8 ( 2H , m) , 
2 .58-2 .72 (2H, m) , 2 . 76 -2 . 89/2H, m) , 2.93(2H, t, J=8Hz), 
3.08-3 .26 (2H, m) , 3 . 35 - 3 . 46 (1H, m) , 3.42 <2H, t, J = 8Hz) ,. 4.33 (2H, 
d, J=6Hz) , 5.69(1H, br-s), 6.34(1H, s) , 6.51(1H, d, J=8Hz) , 
6.95-7 .02 (3H, m) , 7 . 14 -7 . 20 <2H, m) . 
FAB - Mass : 396 (MH+) . 

Ex am ple 114; .Synthesi s of 1 - M - (2 - 

f 1 norophPTiPt-hy i 1 - 6 - a cat ami dofflpfhvl indol ine 
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1 - ( Piperidin- 4 - yl ) - 6 - acetamidomethylindoline (250 mg) 
and 2 - f luorophenethyl bromide (220 mg) were treated as in 
Example 2 to give the title compound (19 0 mg) as a white-powder 
(yield: 52%) . 
m.p. : 160 - 161°C . 
*H - NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.51-1.68 (2H, m) , 1 . 81 - 1 . 92 ( 2H, m) , 2.00(3H, s), 
2 .20-2 .40 (2H, m) , 2 . 7 0 - 2 . 89 ( 4H, m) , 2.91(2H, t, J=8Hz), 
3 . 01-3 .10 (2H, m) , 3 . 4 0 - 3 . 48 ( 3H, m) , 4.32 (2H, d, J=6Hz) , 6.39 (1H, 
s) , 6.5M1H, d, J=8Hz) , 6 . 98 - 7 . 10 (3H, m) , 7 . 18-7 . 30 (2H, m) . 
FAB -Mass : 396(MH+). 

Example 135: Rynt-hpRis of 1-fl-(3- 

f 1 nornph en ethyl ) pi ppri di n - 4- - yl] -fj-ar pfami dnmpthyl iridol ins 




1- (Piperidin- 4 -yl) - 6 -acetamidomethylindoline (250 mg) 
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and 3 - f luorophene thyl bromide (220 mg) were treated as in 
Example 2 to give the title compound (210 mg) as white needles 
(yield: 58%) . 
m.p. : 161 - 162°C. 
*H - NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1 . 51-1 . 68 (2H, m) , 1 . 80 - 1 . 89 (2H, m) , 2.00(3H, s), 

2.11- 2.37 (4H, m) , 2 . 6 5 - 2 . 7 5 ( 2H , m) , 2.91{2H, t, J=8Hz), 

3.12- 3.29 (2H, m) , 3.40-3.48(3H,m), 4.32 (2H, d, J=6Hz) , 6.3 8 (1H, 
s) , 6.5K1H, d, J=8Hz) , 6.98-6.98 (2H, m) , 7 . 0 0 - 7 . 0 5 ( 2H , m) , 
7.21-7.30 (1H, m) . 

FAB -Mass : 396 (MH+) . 

Example 136: .Synfheni n of 1 - [1 - (4 - 

flnornphpTiPtViyl ) pippri riin-4-yl ] - 6 -hyrirnyynist-.hyl inriol i ne 



A 2.5 M solution (100 ml) of n- butyl lithium in hexane was 
added dropwise at -78°C into a solution (2 1) of l-[l-(4- 
f luorophene thyl ) piperidin- 4 -yl ]- 6 -bromoindoline (80 g) in 
tetrahydrofuran over 15 min. After 10 min, dimethylf ormamide 
(23 .2 ml) was added thereto and the resultant mixture was warmed 
to room temperature. Next, a saturated aqueous solution of 
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ammonium chloride (400 ml) and ethyl acetate (1 1) were added 
thereto and the layers were separated. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. To the resulting reside 
were added ethanol (240 ml) and sodium borohydride (7.6 g) and 
the resultant mixture was stirred at room temperature for 1 hr . 
After adding ice water (480 ml) to the reaction solution, the 
resulting crystals were collected by filtration, washed with 
water and air-dried at 50°C over day and night to give the title 
compound (about 71 g) as a yellow powder. A portion of this 
crude product was purified by silica gel column chromatography 
(ethyl acetate/methanol system) followed by conversion into a 
hydrochloride in a conventional manner to give the 
hydrochloride of the title compound as a pale purple powder, 
m.p. (hydrochloride): 190°C (decomp.). 
X H-NMR (400 MHz , DMSO-d s ): 

5(ppm) 1.81-1.90 (2H, m) , 1 . 99 -2 . 11 (2H, m) , 2 . 81-2 . 90 (2H, 
m) , 3 .02-3.13 (4H, m) , 3 . 2 0 - 3 . 29 { 2H , m) , 3.31(2H, t, J=8Hz) , 
3 . 68-3 . 63 (2H, m) , 3 . 7 0 - 3 . 8 0 ( 1H , m) , 4.38(2H, s) , 6 . 3 0 - 6 . 37 { 2H , 
m) , 6.96(1H, d, J=8Hz) , 7 . 12 - 7 . 2 0 ( 2H , m) , 7 . 3 0 - 7 . 3 6 ( 2H , m) , 
10 . 60 (1H, br- s) . 
FAB - Mass : 355 (MH+). 

F.xampl e 137: Synthesis of 1-p-f4- 

fliinrnphPTiPthyl ) p i pp-H H i n - 4 - yl 1 - fi - M - h v riroxvpthvl ) i nriol ine 
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Sodium borohydride (0.03 g) was added to a solution (5 
ml) of 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
acetylindoline (0.17 g) in ethanol and the resultant mixture 
was stirred at room temperature overnight. Then ethyl acetate 
and water were added to the reaction solution and the layers 
were separated. The organic layer was washed with brine and 
dried over anhydrous magnesium sulfate. Then the residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) to give the title compound (150 mg) as a 
colorless oil (yield: 89%) . 

To a solution of this oily substance in acetone, oxalic 
acid (37 mg) was added to give the oxalate (140 mg) of the title 
compound as a gray powder, 
m.p. (oxalate) : 113 - 116°C. 
X H- NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.28(3H, d, J=6Hz) , 1 . 84 - 2 . 05 (4H, m) , 2.84(2H, t, 
J = 8Hz), 3 . 00-3 .35 (8H, m) , 3 . 5 5 - 3 . 6 8 ( 2H , m) , 3 . 7 0 - 3 . 8 0 ( 1H , m) , 
4.6K1H, q, J = 6Hz) , 6 . 5 2 - 6 . 54 ( 2H , m) , 6.94(1H, d, J = 8Hz), 
7 .16-7 .21 <2H, m) , 7 . 3 2 - 7 . 3 6 ( 2H , m) . 
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FAB - Mas s : 369 (MH+) . 

Rxampls 138: Synt-hpsis of 1 - [1 - ( 4 - f luorophenet hyl ) - 
pi perirHn-4-yl] -6- ( 1 - hydroxypropyl ) inriol inp: 




A 3 M solution (1.4 ml) of ethylmagnesium in ether was 
added dropwise at -78°C into a solution of 1 - [1 - (4 - f luoro- 
phenethyl ) piper idin - 4 - yl ]- 6 - formyl indoline (1.0 g) in 
tetrahydrof uran (3 0 ml) and the resultant mixture was allowed 
to warm to room temperature. Then a saturated aqueous solution 
of ammonium chloride and ethyl acetate were added to the 
reaction solution and the layers were separated. The organic 
layer was washed with brine and dried over magnesium sulfate. 
After removing the solvent, the residue was purified by NH- 
silica gel column chromatography (hexane/ethyl acetate system) 
to give the title compound (710 mg) as a colorless oil (yield: 
66%) . 

To a solution of this oil (200 mg) in acetone, oxalic acid 
(47 mg) was added to give the oxalate (150 mg) of the title 
compound as a pale brown powder, 
m.p. (oxalate): 106 - 108°C. 
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'H-NMR (400 MHz, DMSO-d s ) : 

5(ppm) 0.80 (3H, t, J=7Hz) , 1.50-1.61(2H,m), 1.80-1.95(4H, 
m) , 2.85(2H, t, J=8Hz), 2 . 95 - 3 . 2 5 ( 6H , m) , 3.31(2H, t, J=8Hz), 
3 . 51-3 . 62 (2H, m) , 3 . 6 6 - 3 . 7 8 ( 1H , m) , 4.32(1H, t, J = 6Hz), 
6 . 49 - 6 . 51 (2H, m) , 6.94(1H, d, J=8Hz), 7 . 16 - 7 . 21 <2H, m) , 
7.31-7.35 (2H, m) . 
FAB -Mass : 383(MH+). 

^mpIP HQ: gynMiPsi s nf 1 - M - U - f 1 11 OT OrTh P i n ft t . Tl Vl ) - ~ 
pi pp-ri di n - 4 - yl 1 - 6 - M -"hyrlroyy- 1 - msthvl et . h v l 1 i ndol ine 



1- [1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
bromoindoline (0.75 g)-, a 2.5 M solution (1.1 ml) of n- 
butyllithium in hexane and acetone (0.16 g) were treated as in 
Example 130 to give the oxalate (250 mg) of the title compound 
as a pale yellow powder (yield: 35%) . 
m.p. (oxalate): 179 - 182°C. 
1 H - NMR (400 MHz, DMSO-d s ): 

5(ppm) 1.38(6H. s) . 1 . 81- 1 . 90 (4H, m) , 2.83(2H, t, J = 8Hz), 
2 . 91-3 . 04 (4H, m) , 3 . 1 1 - 3 . 2 0 ( 2H , m) , 3.30{2H, t, J = 8Hz), 
3.50-3.59(2H, m) , 3.66-3.74{lH, m), 6.63-6.65(2H, m) , 6 . 92 (1H, 
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d, J = 8Hz), 7 . 15-7 .20 (2H, m) , 7 . 3 1 - 7 . 3 5 ( 2 H , m) . 
FAB - Mas s : 383 (MH+) . 

iryamplP 140: Synt-hpsis of 1 - [ 1 - ( 4 - f 1 unrophenf! thyl ) - 
pi peri di n - 4 -yl ] - fi - ( 1 - h y droxyc vc: 1 abut yl ) i ndol i ne . 




1- [1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
bromoindoline (0.5 g) , a 2.5 M solution (0.8 ml) of n- 
butyl lithium in hexane and cyclobutanone (0.14 ml) were treated 
as in Example 130 to give the hydrochloride (150 mg) of the title 
compound as a white powder (yield: 29%) . 
m.p. (hydrochloride): 172 - 175°C. 
1 H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.53-1.64 (1H, m) , 1 . 82 - 1 . 94 (3H, m) , 1 . 96 -2 . 09 (2H, 
m) , 2.16-2.26 (2H, m) , 2 . 31 - 2 . 40 (2H, m) , 2.87(2H, t, J=8Hz) , 
3. 00-3 .44 (9H, m) , 3 . 6 0 - 3 . 7 0 ( 2H , m) , 6.64(1H, s) , 6.72(1H, d, 
J=8Hz) , 6 . 99 (1H, d, J=8Hz) , 7.16-7.22(2H, m), 7.32-7.36(2H, m). 
FAB - Mass : 395 (MH+) . 

Ry^mpi p i at • . SynfhPRi s of 1 - fl - f 4 - f 1 norophenef hyl ) - 
pi peri di n -4 -yl ] - 6 - M - hydrovyryr 1 oppntyl ) indol infi 
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1- [1- (4 - Fluorophenethyl ) piperidin-4 -yl] -6- 
bromoindoline (0.5 g) , a 2.5 M solution (0.8 ml) of n- 
butyllithium in hexane and cyclopen tanone (0.17 ml) were 
treated as in Example 130 to give the hydrochloride (240 mg) 
of the title compound as a white powder (yield: 45%) . 
m.p. (hydrochloride): 191 - 194°C. 
'H-NMR (400 MHz, DMS0-d 6 ) : 

5(ppm) 1. 64-2. 00 (12H, m) , 2.81(2H, t, J=8Hz), 2.96- 
3.04(2H, m) , 3 . 0 6 - 3 . 16 ( 2H , m) , 3 . 20 - 3 . 31 (2H, m) , 3 . 34 - 3 . 78 (5H, 
m) , 6.59(1H, s) , 6.64{1H, d, J=8Hz) , 6.90(1H, d, J=8Hz) , 
7.11-7.19 (2H, m) , 7 . 30 -7 . 38 (2H, m) . 
FAB -Mass : 409 (MH+) . 

Example 1.42:. Synthpsis of l-fl-U- 

flunrnphPTi ethyl ) pi peri d i n - A - yl 1 -fi-rh l nrnmpthyl indnline 
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Cone, hydrochloric acid (280 ml) was added to 1-[1- 
(4 - f luorophenethyl) piperidin-4 -yl] - 6 -hydroxymethylindoline 
(about 70 g) and the resultant mixture was stirred at 80°C for 
a day . Under ice cooling , the reaction solution was neutralized 
with a cone, aqueous solution of sodium hydroxide followed by 
addition of ethyl acetate (200 ml) . The resulting crystals were 
collected by filtration and dissolved in ethyl acetate (500 ml) 
and a 5 N aqueous solution (500 ml) of sodium hydroxide and the 
layers were separated . The organic layer was washed with brine , 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure to give the title compound (70 g) as a pale 
yellow powder (yield: 94%) . 
1 H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.76-1.90 (4H, m) , 2 . 10 -2 . 26 (2H, m) , 2 . 5 8 - 2 . 7 0 (2H, 
m) , 2 .78-2.90 (2H, m) , 2.94(2H, t, J=8Hz) , 3 . 10 - 3 . 24 ( 2H, m) , 
3.36-3.5K1H, m), 3.43 (2H, t, J=8Hz) , 4.53 (2H, s) , 6.40 (1H. s) , 
6.60(1H, d, J=8Hz) , 6 . 95 - 7 . 02 (3H, m) , 7 . 14 - 7 . 19 ( 2H , m) . 
F.vamplP 14?- SynthPRi s nf 1 - M - f4- 

f 1 noT-ophenethyl ) pi ppr i rH n - 4 - yl 1 - 6 - f 1 n oromPth vl inriol ine 
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Diethylaminosulf atrif luoride (DAST, 160 mg) was added 
dropwise at -78°C into a solution of l-[l-(4- 
f luorophenethyl )piperidin-4-yl] -6 -hydroxymethylindoline 
(300 mg) in methylene chloride (10 ml) and the resultant mixture 
was stirred for 1 hr . Then a saturated aqueous solution of 
sodium bicarbonate and ethyl acetate were added thereto and the 
layers were separated. The organic layer was dried over 
anhydrous magnesium sulfate and the obtained residue~was 
purified by NH- silica gel column chromatography (hexane/ethyl 
acetate system) followed by conversion into a hydrochloride in 
a conventional manner to give the hydrochloride (100 mg) of the 
title compound as a white powder (yield: 30%) . 
m.p. (hydrochloride): 190°C (decomp.). 
X H - NMR (400 MHz , DMSO-d s ): 

5<ppm) 1 .84-1.93 (2H, m) , 2 . 01- 2 . 14 (2H, m) , 2 . 87 - 2 . 95 ( 2H , 
m) , 3.00-3 .16 (4H, m) , 3 . 21 - 3 . 3 0 (4H , m) , 3.37(2H, t, J=8Hz), 

3.59- 3.68 (2H, m) , 3 . 73 - 3 . 8 3 ( 1H , m) , 5.28(2H, d, J=22Hz), 

6.60- 6.63 (2H, m) , 7.05(1H, d, J=8Hz), 7 . 16 -7 . 21 (2H, m) , 
7 .33-7 .36 (2H, m) , 10.70(1H, br-s). 

FAB -Mass : 357 (MH+) . 

Exam ple 144; Synf.hssis of 1 - T 1 - f 4 - 

f 1 iinmphPTiPt-hyl ) pi peri di n - 4 -yl 1-6- f 1 - f luoroethyl ) ind o l ine 
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Diethylaminosulf atrif luoride (DAST , 220 mg) was added 
drogwise at -78°C into a solution (20 ml) of l-[l-(4- 
f luorophenethyl) piperidin-4 -yl] -6- ( 1 -hydroxyethyl ) indoline 
(400 mg) in methylene chloride and the resultant mixture was 
stirred for 1 hr . Then a saturated aqueous solution of sodium 
bicarbonate and chloroform were added thereto and the layers 
were separated. The organic layer was dried over anhydrous 
magnesium sulfate and the resulting residue was purified by 
silica gel column chromatography (hexane/ethyl acetate system) 
followed by conversion into a hydrochloride in a conventional 
manner to give the hydrochloride (100 mg) of the title compound 
as a white hygroscopic amorphous solid (yield: 23%) . 
l H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.55(3H, dd, J=24, 6Hz) , 1 . 82 -1 . 92 (2H, m) , 
1.96-2 .10 (2H, m) , 2 . 81 - 2 . 93 (2H, m) , 3 . 01 - 3 . 18 ( 4H , m) , 3.22- 
3.49(4H, m) , 3.59-3.69 (2H, m) , 3 . 7 1 - 3 . 85 ( 1H , m) , 5.57(1H, dq, 
J = 48, 6Hz), 6 . 54-6 . 61 (2H, m) , 6 . 9 8 - 7 . 04 ( 1H , m) , 7 . 18 - 7 . 21 ( 2H, 
m) , 7 .32-7 .40 (2H, m) . 
FAB - Mass : 371 (MH+ ) . 
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Rv^mpTp 145: Rynf hesi S of 1 - [1 - f 4 - 

f 1 linrn phPTiPthyl ) pi ppri di n -4 -y l 1 - 6 - rva nomethvl i nriol i ne 



Dimethyl sulfoxide (500 ml) and sodium cyanide "(9.8 g) 
were added to 1- [1- (4 - f luorophenethyl ) piperidin-4 -yl] -6 - 
chloromethylindoline (about 7 0 g) and the resultant mixture was 
stirred at 50°C for 2 hr. Next, ice water (500 ml) was added 
to the reaction solution followed by vigorously stirring. The 
resulting crystals were collected by filtration, washed with 
water and air-dried at 80°C to give the title compound (67 g) 
as a pale yellow powder (yield: 93%) . 

A portion of this product was purified by silica gel column 
chromatography (ethyl acetate/hexane system) followed by 
conversion into a hydrochloride in a conventional manner to give 
the hydrochloride of the title compound as a white powder, 
m.p. (hydrochloride) : 211 - 214°C. 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.83-1.91 (2H, m) , 1 . 99 - 2 . 12 ( 2H , m) , 2.90(2H, t, 
J=8Hz) , 3.00-3.19(4H, m) , 3.21-3.32(2H, m) , 3.35(2H, t, J=8Hz) , 
3 . 60-3 . 80 (3H, m) , 3.90(2H, s), 6.49(1H, s), 6.5K1H, d, J=8Hz), 
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7.0M1H, d, J=8Hz), 7 . 13-7 .21 {2H, m) , 7 . 3 0 - 7 . 4 0 ( 2H , m) . 
FAB - Mass : 364 (MH+) . 

Kyamplp 146: fiynthftFiin of 1 - [ 1 - ( 4 - 

f 1 nnropbpnpthyl Tpippr idin - 4 - yn - 6- ca rboxvm e thvl inflol ins 



1- [1- (4 - Fluorophenethyl ) piperidin- 4 -yl] -6- 
cyanomethyl indol ine (about 67 g) was dissolved in water (134 
ml) and cone, sulfuric acid (134 ml) and the resultant solution 
was heated under reflux for 7 hr. Under ice cooling, the pH 
value of the reaction mixture was adjusted to 10 with a cone, 
aqueous solution of sodium hydroxide . Then ethyl acetate (300 
ml) was added thereto followed by vigorous stirring. After 
adjusting the pH value of the resultant mixture to about 6 with 
cone, hydrochloric acid, the resulting crystalline 
precipitates were collected by filtration, washed with water 
and air-dried at 50°C over day and night to give the title 
compound (58 g) as a white powder (yield: 76%) . 
m.p. : 130 - 132°C. 
^-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.53-1.73(4H,m), 2 .70-2 . 90 (4H, m) , 3.00-3.53(12H, 
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m) , 6.3K1H, s) , 6.39(1H, d, J=8Hz), 6.90(1H, d, J=8Hz), 
7 . 04 -7 . 15 (2H, m} , 7 . 2 2 - 7 . 3 0 ( 2H , m) . 
FAB -Mass : 383 (MH+) . 

Rvainplp 147: S y n t h p s j a of 1 - \1 - (4 - 

f 1 linrnphpnpt-.hyl ) pi ppri riin-4 -yl 1 - f, - carhamoylmethyl indol i ne 



Crude 1- [1- (4 - f luorophene thyl ) piperidin - 4 -yl] -6- 
cyanoraethylindoline (230 mg) was dissolved in cone, sulfuric 
acid (5 ml) and the resultant solution was stirred overnight. 
The reaction solution was diluted with ice water and the pH value 
thereof was adjusted to 10 under ice cooling with a cone, aqueous 
solution of sodium hydroxide. After extracting the reaction 
solution with ethyl acetate, the organic layer was washed with 
brine, dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The residue was purified by silica gel 
column chromatography (ethyl acetate/e thanol system) followed 
by conversion into a hydrochloride in a conventional manner to 
give the hydrochloride (200 mg) of the title compound as a white 
hygroscopic amorphous solid (yield: 76%) . 
l H-NMR (400 MHz, DMSO-d 6 ): 
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5(ppm) 1.83-1.92 (2H, m) , 2 . 02 - 2 . 17 ( 2H , m) , 2.86(2H, t, 
J=8Hz) , 3 . 00-3 .16 (4H, m) , 3 . 21 - 3 . 29 (2H, m) , 3 .34 (2H, t, J=8Hz) , 
3 . 60-4 . 10 (5H, m) , 6 . 43 - 6 . 51 ( 2H , m) , 6.8K1H, br-s), 6.95(1H, 
d, J=8Hz) , 7 . 16 -7 . 21 (2H, m) , 7 . 3 2 - 7 . 3 9 ( 3 H , m) . 
FAB - Mass : 382 (MH+) . 

Kxampl p 148: fiynthPSiR nf 1 - f1 - (4 - f 1 nnrnphpTiPthyl ) - 
pippririin-4-yl ] - 6- ( mpthyl rarhamnyl mpthyl ) i ndol i tip 



Ethyl chlorocarbonate {87 mg) was added at -78°C to a 
mixture of 1 - [1 - (4 - f luorophenethyl ) piperidin - 4 - yl] - 6 - 
carboxymethylindoline (250 mg) , triethylamine (81 mg) , 
dimethylf ormamide (6 ml) and tetrahydrof uran (8 ml) . After 
heating the resultant mixture to -30°C, a 2 N solution (0.4 ml) 
of methylamine in tetrahydrof uran was added thereto. The 
resultant mixture was further warmed to room temperature and 
stirred for additional 30 min. Ice water and ethyl acetate were 
added to the liquid reaction mixture and the layers were 
separated. The organic layer was washed successively with 
water, a saturated aqueous solution of sodium bicarbonate and 
brine, dried over anhydrous magnesium sulfate and concentrated 
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under reduced pressure. The residue was purified by silica gel 
column chromatography (ethyl ace ta te/e thanol system) followed 
by conversion into a hydrochloride in a conventional manner to 
give the hydrochloride (120 mg) of the title compound as a white 
hygroscopic amorphous substance (yield: 45%). 
'H-NMR (4 0 0 MHz , DMSO-d 6 ) : 

5(ppm) 1.83-1.92 (2H, m) , 2 . 00 - 2 . 13 (2H, m) , 2.55(3H, d, 
J=4Hz) , 2 . 86 (2H, t, J=8Hz) , 2 . 9 9 - 3 . 1 6 ( 4H , m> , 3. 22-3. 30 (-4H, m) , 
3 . 3 3 <2H, t, J=8Hz) , 3.60-3.76(3H,m), 6.45-6.50(2H,m), 6 . 94 (1H, 
d, J=8Hz) , 7 .16-7 .22 (2H, m) , 7 . 3 2 - 7 . 4 0 ( 2H , m) , 7.84(1H, d, 
J=4Hz) , 10.53(1H, br-s) . 
FAB -Mas s : 396 (MH+) . 

Exampl e 149: Rynt-hpsis of 1 - [ 1 - ( 4 - f 1 n nrnph en e thyl ) - 
pippridin-4-yl] - 6- fpthyl rarhamnyl mpt.hyl ) indnl i ne 



Under ice cooling, 1 , 1 ' - carbonyldiimidazole (1.0 g) was 
added to a solution of 1 - [1 - ( 4 - f luorophenethyl ) piperidin- 4 - 
yl] - 6 - carboxymethylindoline (2.0 g) in dime thyl formamide (40 
ml) . After stirring the mixture for 2 hr, ethylamine 
hydrochloride (0.51 g) was added thereto. Then the resultant 
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mixture was allowed to warm to room temperature and stirred for 
additional 5 hr . A saturated aqueous solution of sodium 
bicarbonate and ethyl acetate were added to the reaction 
solution and the layers were separated. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. Then the residue was 
dissolved in hot toluene (10 ml) . After allowing to cool to 
room temperature, the resulting crystals were collected by 
filtration to give the title compound (1.3 g) as a white powder 
(yield: 56%) . 

Next, the product was converted into a hydrochloride in 
a conventional manner followed by recrystallization from 
acetone to give the hydrochloride of the title compound as a 
white powder. 

m.p. (hydrochloride): 161 - 164°C. 
1 H - NMR (4 00 MHz , DMSO-d s ) : 

5(ppm) 0.99 (3H, t, J=7Hz) , 1 . 83 - 1 . 93 (2H, m) , 1 . 96 - 2 . 11 (2H, 
m) , 2.85(2H, t, J=8Hz) , 2 . 98 - 3 . 17 ( 6H, m) , 3 . 2 3 - 3 . 3 9 ( 6H , m) , 
3 . 61-3 .75 (3H, m) , 6 . 4 1 - 6 . 4 8 ( 2H , m) , 6.93(1H, d, J = 8Hz), 
7 . 15-7 . 23 (2H, m) , 7 . 3 0 - 7 . 3 7 ( 2H , m) , 7.92(1H, br-s) . 
FAB -Mass : 410 (MH+) . 

K x a mpl e ISO- .gynthpgia nf 1 - f 1 - (4 - f 1 noronhenethvl ) - 
pipgrid-iri-4-ylT - 6- (n - propyl carba mo y l methyl ) i n dol i ne 
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1- [1- (4 - Fluorophenethyl ) piperidin - 4 -yl] -6- 
carboxymethylindoline (220 mg), 1,1' -carbonyldiimidazole (110 
mg) and n-propylamine (41 mg) were treated as in Example 149 
to give the title compound (90 mg) as white needles (yield: 37%) . 
m.p.: 143 - 145°C. 
1 K - NMR (4 00 MHz , CDC1 3 ) : 

5(ppm) 0.83 (3H, t, J=7Hz), 1.42 (2H, sextet, J=7Hz) , 
1.75-1.79 (4H, m) , 2 . 10 - 2 . 3 0 ( 2H , m) , 2 . 53 -2 . 71 (2H, m) , 2.78- 
2.9 0 (2H, m) , 2.95 (2H, t, J=8Hz) , 3 . 09-3 .21 (4H, m) , 3 . 37 - 3 . 49 (1H, 
m) , 3.42(2H, t, J=8Hz) , 3.50(2H, s) , 5.5K1H, br-s) , 6.29(1H, 
S) , 6.48(1H, d, J=8Hz) , 6.92-7.0K3H, m) , 7 . 12 -7 . 20 (2H, m) . 
FAB - Mass : 424 (MH+) - 

Ryampl p Synt-hssis of 1 - M - (4 - f 1 unro phftnethvl ) - 

pi ppri d-in-4-yll - - ( i snp r npyl rarliamnyl methyl ) indol 1 n e 
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Under ice cooling, 1 , 1 ' - carbonyldimidazol e (15 g) was 
added to a solution of 1 - [ 1 - ( 4 - f luorophene thyl ) piper idin - 4 - 
yl] - 6 - carboxymethylindoline (30 g) in dimethyl formamide (240 
ml) and the resultant mixture was stirred for 2 hr . After adding 
isopropylamine (5.6 g) , the mixture was warmed to room 
temperature and then stirred for additional 2 hr. Next, ice 
water (240 ml) and ethyl acetate (300 ml) were added to the 
reaction solution and the layers were separated. The organic 
layer was washed successively with water, a saturated aqueous 
solution of sodium bicarbonate and brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was dissolved in hot ethyl acetate (80 ml) . After 
allowing to cool to room temperature, the resulting crystals 
were collected by filtration to give the title compound (17.2 
g) as a white powder (yield: 52%) . 

Next, the product was converted into a hydrochloride in 
a conventional manner followed by recrystallization from 
ethanol to give the hydrochloride of the title compound as a 
white powder. 

m.p. (hydrochloride) : 153 - 155°C. 
: H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 03 (6H, d, J = 7Hz), 1.84 -1.92(2H, m), 1.96-2.10(2H, 
m) , 2.85(2H, t, J = 8Hz), 3 . 01 - 3 . 16 (4H, m) , 3 . 2 0 - 3 . 3 8 ( 6H , m) , 
3 . 61-3 . 83 (4H, m) , 6 . 4 2 - 6 . 4 6 ( 2H , m) , 6.93(1H, d, J = 8Hz), 
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7.16-7.23(2H, m) , 7 . 31-7 . 38 ( 2H, m) , 7.83(1H, d, J=8Hz). 
FAB -Mass : 424 (MH+). 

Example 152; Synthesis of 1- r 1- ( 4-f luorophene th yl ) - 
pi peridin- 4 -yl 1 - 6 - ( isobutylcarbamoylmethyl ) indoline 




1- [ 1- ( 4 -Fluorophenethyl) piperidin- 4 -yl] -6- 
carboxymethylindoline ( 300 mg) , 1,1' -carbonyldiimidazole ( 150 
rag) and isobutylamine (69 mg) were treated as in Example 151 
to give the hydrochloride (270 mg) of the title compound as white 
needles (yield: 72%). 
m.p. (hydrochloride): 122 - 124°C. 
^-NMR (400 MHz, DMSO-d 6 ): 

5(ppm) 0.81(6H, d, J=7Hz), 1.66(1H, septet, J=7Hz), 
1.84-1.92(2H, m) , 2 . 00-2 . 15 ( 4H, m) , 2 . 81-2 . 90 ( 4H , m) , 3.02- 
3.15(2H, m) , 3. 23 -3. 38 (4H, m) , 3 . 44-3 . 73 ( 5H, m) , 6 . 48-6 . 53 (2H, 
m) , 6.95(1H, d, J=8Hz), 7 . 17-7 . 22 ( 2H, m) , 7 . 29-7 . 40 ( 2H , m) , 
7.94(1H, br-s). 
FAB -Mass : 438 (MH+). 

Example 153; S ynthesis of 1- T 1- ( 4-f luorophenethyl) - 
pi peridin - 4 -y 11 - 6 - f t -butylcarbamoylmethyl ) indoline 
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1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (250 mg), 1 , 1 ' -carbonyldiimidazole (130 
rag) and t-butylamine (58 mg) were treated as in Example-151 to 
give the hydrochloride (140 mg) of the title compound as a pale 
brown powder (yield: 45%). 
m.p. (hydrochloride): 189 - 192°C. 
^-NMR (400 MHz, DMSO-d 6 ): 

5(ppm) 1.24(9H, s), 1.84-1.92(2H, m) , 2 . 03-2 . 16 ( 2H, m) , 
2.87(2H, t, J=8Hz) , 3 . 03-3 . 15 ( 4H, m) , 3 . 22-3 . 30 ( 4H, in) , 3 . 34 ( 2H , 
t, J=8Hz), 3.58-3.77(3H, m) , 6 . 47-6 . 50 ( 2H, m) , 6.95(1H, d, 
J=8Hz), 7.16-7.21(2H, m) , 7 . 32-7 . 36 ( 2H, m) , 7.58(1H, br-s), 
10.69(1H, br-s). 
FAB -Mass : 438(MH+). 

Example 154; Synthesis of 1- f 1- (4-f luorophenethyl) - 

piperidin-4-yll -6- ( cyclopropylcarbamoylmethyl ) indoline 
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1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline ( 250 mg) , 1,1* -carbonyldiimidazole (130 
mg) and cyclopropylamine (45 mg) were treated as in Example 151 
to give the title compound (110 mg) as a white powder (yield: 
40%) . 

m.p.: 182 - 184°C. 
^-NMR (400 MHz, CDC1 3 ): 

5(ppm) 0.36-0.41(2H, m) , 0 . 69-0 . 74 ( 2H, m) , 1.75-1. 90(4H, 
m), 2.10-2.30(2H, m) , 2 . 60-2 . 71 ( 3H, m) , 2 . 75-2 . 90 ( 2H, m) , 
2.94(2H, t, J=8Hz) , 3 . 10-3 . 25 ( 2H, m) , 3 . 35-3 . 48( 5H, m) . 5.60(1H, 
br-s), 6.26(1H, s), 6.42(1H, d, J=8Hz), 6 . 96-7 . 01 ( 3H, m) , 
7.15-7.20(2H, m) . 
FAB -Mass : 422 (MH+). 

Example IS.Rr Synthesis of 1 - M - f 4-flnorophenethyl ) - 
piperidin- 4 -yl 1 - 6 - ( tetramethy l eneca r b amoylmethyl ) indolin e . 
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1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline ( 360 mg) , 1,1' -carbonyldiimidazole (16 0 
mg) and pyrrolidine (70 mg) were treated as in Example-151 to 
give the hydrochloride (280 mg) of the title compound as a white 
powder (yield: 60%). 
in. p. (hydrochloride): 159 - 161°C. 
X H-NMR (400 MHz, DMSO-d 6 ) : 

6(ppm) 1.90-2.04(8H, m) , 2.86(2H, t, J=8Hz) , 3 . 00-3 . 19 ( 4H, 
m) , 3.21-3.39(6H, m) , 3.42(2H, t, J=8Hz), 3 . 61-3 . 76 ( 3H, m) , 
6.41(1H, s), 6.43(1H, d, J=8Hz), 6.94(1H, d, J=8Hz), 7.17- 
7.22(2H, m)» 7 . 30-7 . 37 ( 2H , m) . 
FAB -Mass : 436 (MH+). 

Example 156 ; Synthesis of 1- I" 1- ( 4-f luorophenethyl) - 
pi peridin- 4 -yl 1 - 6 -propionylaminomethylindoline 
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1- [ 1- ( 4-Fluorophenethyl )piperidin-4-yl ] -6- 
aminomethylindoline (200 mg) , triethylamine (69 mg) and 
propionyl chloride (63 mg) were treated as in Example 133 to 
give the hydrochloride (88 mg) of the title compound as a pale 
brown powder (yield: 35%). 
m.p. (hydrochloride): 157°C (decomp.)- 
1 H-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 0.99(3H, t, J=7Hz), 1 . 82-2 . 10 (4H, m) , 2.10(~2H, q, 
J=7Hz) , 2.84(2H, t, J=8Hz) , 2 . 92-3 . 14 ( 4H, m) , 3 . 21-3 . 35 ( 4H, m) , 
3.59-3.73(3H, m) , 4.12(2H, d, J=6Hz), 6.41(1H, s), 6.44(1H, d, 
J=8Hz) , 6.94(1H, d, J=8Hz) , 7 . 15-7 . 20 ( 2H , m) , 7 . 30- 7 . 35 ( 2H , m) , 
8.12(1H, t, J=6Hz). 
FAB -Mass : 410 (MH+). 

Example 157; Synthesis of 1- T 1- ( 4--F1 norop h en eth yl 1 - 
pjperidin- 4 - vl 1 - 6 - ( n-butvrvl ) aminomet.hyl i ndoi 1 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
aminomethylindoline (200 mg) , triethylamine (69 mg) and n- 
butyryl chloride (72 mg) were treated as in Example 133 to give 
the title compound (llOmg) as pale yellow needles (yield: 46%) . 
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m.p. : 153 - 155°C. 
1 H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 0.96(3H, t, J=7Hz), 1.68(2H, sextet, J=7Hz), 
1.75-1.83(4H, m) , 2 . 10- 2 . 22 ( 2H , m) , 2.17(2H, q, J=7Hz), 
2.55-2.70(2H, m) , 2 . 7 4-2 . 90 ( 2H , m) , 2.93(2H, t, J=8Hz), 
3. 05-3. 20 (2H, m) , 3 . 35-3 . 45 ( 1H , m) , 3.42(2H, t, J=8Hz) , 4.34(2H, 
d, J=6Hz), 6.33(1H, s), 6.50(1H, d, J = 8Hz), 6 . 95 - 7 . 00 ( 3H , m) , 
7.10-7.19(2H, m). 
FAB -Mass : 424 (MH+). 

Example 1,58; Synthesis of 1- r 1- f 4-f luorophenethyl •> - 
piperidin - 4 -yll - 6 - isobutyrylaminpniethylindQline. 



1 - [ 1 - ( 4 - Fluor ophene thy 1 ) piperidin- 4 -yl ] - 6 - 
aminomethylindoline (300 rag), triethylamine (80 mg) and 
isobutyryl chloride (90 mg) were treated as in Example 133 to 
give the title compound (200 mg) as white needles (yield: 58%) . 
m.p. : 163 - 165°C. 
1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.17(6H, d, J=7Hz) , 1.51-1. 66 (2H, m) , 1.75-1.87(2H, 
m) , 2.10-2.25(2H, m) , 2.36(1H, septet, J=7Hz), 2 . 56 - 2 . 72 ( 2H , 
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m), 2.75-2.95(2H, m) , 2.93(2H, t, J=8Hz), 3 . 08 - 3 . 25 ( 2H , m) , 
3.35-3.45(lH, m) , 3.42(2H, t, J=8Hz), 4.34(2H, d, J=6Hz), 
6.33(1H, s) , 6.50(1H, d, J=8Hz) , 6 . 96 - 7 . 01 ( 3H , m) , 7 . 15-7 . 19 ( 2H, 
m). 

FAB -Mass: 424 (MH+). 

Example 159: Synthesis of 1- r 1- ( 4-f luorop henftth yl) - 
P i per i din-4- v l l -6-cvclQ PrQ-Daneca rboxam indomethy .l.indol inft 



1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
aminomethylindoline (250 mg) and cyclopropanecarbonyl 
chloride (81 mg) were treated as in Example 133 to give the 
hydrochloride (100 mg) of the title compound as a white powder 
(yield: 31%). 
m.p. : 143 - 146°C. 
X H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 0.60-0.69(4H, m) , 1 . 55-1 . 63 ( 1H, m) , 1 . 83-1 . 90( 2H, 
m) , 1.99-2.09(2H, m) , 2.86C2H, t, J=8Hz), 3 . 02 -3 . 16 ( 4H , m) , 
3.22-3.30(2H, m) , 3.31(2H, t, J=8Hz) , 3 . 60-3 . 79 ( 3H , m) , 4.16(2H, 
d, J=6Hz), 6.47(1H, s), 6.48(1H, d, J=8Hz), 6.98(1H, d, J=8Hz), 
7 . 16-7 . 21(2H, m) , 7 . 32-7 . 38 ( 2H, m) , 8.43(1H, d, J=6Hz). 
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FAB -Mass : 422(MH+). 

Example 160: Synthesis of 1- r 1- f 4-f luorophenet.hyn - 
Piperidin - 4 -y 11 - 6 -methylsulf onylaminomet hy l indolin e 




Under ice cooling, methanesulf onyl chloride (78 mg) was 
added dropwise into a solution of 1- [ 1- ( 4-f luorophenethyl ) - 
piperidin-4-yl] -6-aminomethylindoline (200 mg) in pyridine 
(20 ml) and the resultant mixture was stirred for 30 min. After 
concentrating under reduced pressure, the residue was 
partitioned between ethyl acetate and water. The organic layer 
was washed with brine, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. Then the residue was 
purified by silica gel column chromatography (ethyl 
acetate/ethanol system) followed by conversion into a 
hydrochloride in a conventional manner to give the 
hydrochloride (160 mg) of the title compound as a white 
hygroscopic amorphous solid (yield: 60%). 
L H-NMR (400 MHz, DMSO-dJ: 

S(ppm) 1.81-1. 91(2H, m), 2 . 00-2 . 12 (2H, m) , 2.78(3H, s), 
2.82-2.90(2H, m) , 2 . 97-3 . 15 ( 4H, m) , 3 . 19 - 3 . 30 ( 2H , m) , 3.33(2H, 
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t, J=8Hz) , 3. 58-3. 75 (3H, m) , 4.02(2H, s) , 6.53(1H, s) , 6.55(1H, 
d, J=8Hz), 6.98(1H, d, J=8Hz), 7 . 14-7 . 19 ( 2H, m) . 7 . 30 - 7 . 34 ( 2H , 
m) , 7.42(1H, br-s), 10.70(1H, br-s). 
FAB-Mass : 432 (MH+). 

Example 161 : Synthesis of 1 - n - f 4-f .1 norophenftthy l ) - 
Piperidin -4-vl 1 -6-ureidomethy l indol inp. 



A solution of l-[l-(4-fluorophenethyl)piperidin-4- 
yl] -6-aminomethylindoline (300 mg) and nitrourea (90 mg) in 
methanol (10 ml) was heated under reflux for 3 hr. After 
concentrating under reduced pressure, the residue was 
crystallized from ethyl acetate. The resulting crystals were 
dissolved in ethanol followed by conversion into a 
hydrochloride to give the hydrochloride (260 mg) of the title 
compound as a gray hygroscopic amorphous solid (yield: 71%). 
"H-NMR (400 MHz , DMSO-dJ: 



a(ppm) 1.83-2.02(4H, m) , 2.84(2H, t, J=8Hz) , 2 . 98-3 . 16 ( 4H , 
m) , 3.20-3.74(7H, m) , 4.04(2H, br-s), 6.42(1H, s), 6.45(1H, d, 
J=8Hz) , 6.94(1H, d, J = 8Hz ) , 7.15-7.20(2H,m), 7 . 31-7 - 34 ( 2H, m) . 
FAB-Mass: 397 (MH+). 
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Example 16 2: Synthesis of 1- r 1- ( 4-f luorop hftnftth yl T - 



biperidin-4-vll -6-N-methvlaminomethyllnriol ins 



P 




F 



MeHN 




Ethyl chlorocarbonate (300 mg) was added dropwise at room 
temperature into a solution of 1- [ 1- ( 4-f luorophenethyl ) - 
piperidin-4-yl] -6-aminomethylindoline (800 mg) and 
triethylamine (290 mg) in methylene chloride (20 ml) and the 
resultant mixture was stirred for 90 min. After concentrating 
under reduced pressure, the residue was partitioned between 
ethyl acetate and water. The organic layer was washed with 
brine, dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The resulting residue was then added 
to a suspension of lithium aluminum hydride (260 mg) in 
tetrahydrofuran (20 ml) and the resultant mixture was heated 
under reflux for 1 hr. Under ice water cooling, water (0.26 
ml), a 5 N aqueous solution (0.78 ml) of sodium hydroxide and 
further water (0.26 ml) were carefully added dropwise to the 
reaction solution followed by vigorous stirring. The 
resulting precipitate was filtered off and the filtrate was 
concentrated under reduced pressure. The residue was purified 
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by NH-silica gel column chromatography (ethyl acetate/ethanol 
system) to give the title compound (700 mg) as an oil (yield: 
83%) . 

A portion of this product was converted into a 
hydrochloride in a conventional manner to give the 
hydrochloride of the title compound as a dark red hygroscopic 
amorphous solid. 



^-NMR (400 MHz , DMS0-d 6 ): 

S(ppm) 1.90-1.98(2H, m) , 2 . 06 - 2 . 20 ( 2H , m) , 2.48(3H, s), 
2.89(2H, t, J=8Hz) , 2 . 99-3. 12(4H, m) , 3.22-3.31(2H,m),3.35(2H, 
t, J=8Hz) , 3.58-3.68(3H,m), 3.95(2H, br-s) , 6.64(1H, d, J=8Hz) , 
6.87(1H, s) , 7.03(1H, d, J=8Hz) , 7 . 10- 7 . 19 ( 2H, m) , 7. 30-7. 34 (2H, 
ur), 9.22(2H, br-s), 10.79(1H, br-s). 
FAB -Mass : 368(MH+). 

Example 163; Synthe s is of 1- f 1 - ( 4 -f luorophenethyl ) - 
pi peridin- 4 -yl 1 - 6 -N-methylacet amidomethylindoline 



1- [ 1- ( 4 -Fluorophenethyl) piperidin- 4 -yl] -6-N- 
methylaminomethylindoline (540mg) 7 triethylamine (200 mg) and 
acetyl chloride (150 mg) were treated as in Example 133 to give 
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the hydrochloride (33 0 mg) of the title compound as a white 
hygroscopic amorphous solid (yield: 50%). 
'H-NMR (400 MHz , DMS0-d 6 ): 

6(ppm) 1.81-1.89(2H, ra) , 1 . 92-2 . 06 ( 2H, m) , 2.02(3H, s), 
2.75(1.5H, s), 2.85(1.5H, s), 2 . 80- 2 . 90 ( 2H, m) , 3 . 00-3 . 14 ( 4H , 
m) , 3.21-3.36(4H, m) , 3 . 58-3 . 73 ( 3H , m) , 4.35(1H, s), 4.40(1H, 
s), 6.32(0.5H / s), 6.36(0.5H, s), 6.37(0.5H, d, J=8Hz), 
6.40(0.5H, d, J=8Hz) ; 6.95(0.5H, d, J=8Hz), 6.99(0.5H-, d, 
J=8Hz), 7.14-7.19(2H, m) , 7 . 30- 7 . 34 ( 2H , m) . 
FAB -Mass : 410(MH+). 

Example 164: S ynthesis of 1- r 1- ( 4-f luorophenethyl ) - 
pi peridin-4-yl 1 - 6- ( N-methylsulf amoylmethyl ) indoline 



6- (N-Methylsulfamoylmethyl)indoline (100 mg), l-(4- 
f luorophenethyl) -4-piperidone (150 mg), acetic acid (120 mg) 
and triacetoxylated sodium borohydride (140 mg) were treated 
as in Example 1 to give the title compound (100 mg) as white 
prisms (yield: 53%). 

m.p. : 162 - 164°C. 
'H-NMR (400 MHz , CDC1 3 ): 
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S(ppm) 1.70-1.89(4H, m) , 2 . 07-2 . 20 ( 2H , m) , 2 . 55-2 . 64 ( 2H, 
m), 2.71(3H, d, J=6Hz), 2 . 75-2 . 86 ( 2H, m) , 2.95(2H, t, J=8Hz), 
3.08-3.15(2H, m), 3 . 37-3 . 50 ( 3H, m) , 4 . 10 - 4 . 30 ( 1H , m ) , 4.18(2H, 
s), 6.43(1H, s), 6.54(1H, d, J=8Hz), 6 . 91 -7 . 03 ( 3H , m) , 
7 . 11-7 . 20 ( 2H, m) . 
FAB -Mass : 432 (MH+). 

Example 165: Synthesis of 1- \ I- ( 4 -f luorophenet h yl) - 
pi perldin- 4 -yl 1 - 6 - ( 1 - acetamidoethyl ) Indoline 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- ( 1- 
hydroxy ethyl) indoline (300 mg) was treated as in Example 90 to 
give the hydrochloride (80 mg) of the title compound as a pale 
yellow hygroscopic amorphous solid (yield: 22%). 
X H-NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.29(3H, d, J=7Hz ) , 1.82(3H, s), 1 . 83- 1 . 93 ( 2H , m) , 
2.00-2.15(2H, m) , 2.84(2H, t, J=8Hz), 3 . 01-3 . 15 ( 4H , m) , 
3.20-3.35(2H,m), 3.32(2H, t, J=8Hz) , 3 . 60-3 . 77 ( 3H, m) . 4.80(1H, 
quintet, J=7Hz), 6 . 51-6 . 53 ( 2H, m) , 6.95(1H, d, J=8Hz), 
7.17-7.21(2H, m) , 7 . 32- 7 . 37 ( 2H , m) , 8.19(1H, d, J=8Hz). 
FAB -Mass : 410(MH+). 
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Example 166: S ynthesis of l-Tl-M- 

f luorophenethyl)piperidin-4-yll -6 -acetamidoethy l lndoli ne 




A mixture of 1- [ 1- ( 4-f luorophenethyl)piperidin-4"^-yl] - 
6-cyanomethylindoline (0.25 g) , platinum oxide (50 mg) , 5 N 
hydrochloric acid (1.0 ml) and methanol (20 ml) was 
catalytically reduced under hydrogen atmosphere of 3 atm. 
After 4 hr, the catalyst was filtered off and the filtrate was 
concentrated under reduced pressure. To the resulting residue 
were added a 5 N aqueous solution (10 ml) of sodium hydroxide, 
acetyl chloride (0.2 ml) and methylene chloride (20 ml) and the 
resultant mixture was stirred vigorously for 1 hr. Next, it 
was diluted with water and chloroform and the layers were 
separatetd. The organic layer was washed with brine and dried 
over anhydrous magnesium sulfate. The residue was purified by 
NH- silica gel column chromatography (hexane/ethyl acetate 
system) followed by conversion into an oxalate in a conventional 
manner to give the oxalate (90 mg) of the title compound as 
a brown hygroscopic amorphous solid (yield: 26%). 
'H-NMR (400 MHz , DMSO-dJ: 
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S(ppm) 1 . 80-1. 94(4H, m) , 2.08(3H, s), 2.58(2H, t, J=7Hz), 
2.84(2H, t, J=8Hz) , 2 . 93-3 . 07 ( 4H, m) , 3 . 15-3 . 24 { 4H , m) , 3.31(2H, 
t, J=8Hz), 3.51-3.59(2H, m) , 3 . 64-3 . 74 ( 1H, m) , 6.36(1H, s), 
6.39(1H, d, J=8Hz) , 7.15-7.21(2H,m), 7 . 31- 7 . 39 ( 2H , m) , 7.88(1H, 
t , J=6Hz) . 
FAB -Mass : 410 (MH+ ) . 

Example 167; S ynthesis of 1- r 1 - ( 4-f luorophenethyl 1 - 
pjperidin-4-vll -6- r ( piperidin- 4 -yl) methyl 1 indoline 



A mixture of 1- [ 1- ( 4-f luorophenethyl) piperidin- 4 -yl] - 
6- ( 1 1 -hydroxy- 4 -pyridylmethyl) indoline (1.2 g) , 10% 
palladium- carbon (600 mg) , 5 N hydrochloric acid (2.9 ml) and 
ethanol (30 ml) was catalytically reduced under hydrogen 
atmosphere of 3 atm. After 7 hr, platinum oxide (150 mg) was 
added thereto and the catalytic reduction was continued for 
additional 2 hr. Then the catalyst was filtered off and the 
filtrate was concentrated under reduced pressure. The 
resulting residue was diluted with a saturated aqueous solution 
of sodium bicarbonate and ethyl acetate and the layers were 
separated. The organic layer was washed with brine and dried 
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over anhydrous magnesium sulfate. The residue was purified by 
NH- silica gel column chromatography ( ethanol/ ethyl acetate 
system) followed by conversion into a hydrochloride in a 
conventional manner to give the hydrochloride (510 mg) of the 
title compound as a white powder (yield: 33%). 
m.p. (hydrochloride): 162 - 165°C. 
L H-NMR (400 MHz, DMSO-dJ : 

S(ppm) 1.27-1.40(2H, m), 1.65-1.91(5H, m) , 2 . 03-2 .-17 ( 2H , 
m) , 2.38-2.44(2H, m) , 2 . 51-2 . 84 ( 2H, m) , 2.84(2H, t, J=8Hz), 
3.01-3.45(10H, m) , 3 . 59 -3 . 76 ( 3H , m) , 3 . 36-3 . 39 ( 2H, m) , 6.93(1H, 
d, J=8Hz), 7.16-7.21(2H, m) , 7 . 32 - 7 . 36 ( 2H , m) , 8.68(1H, br- 
s), 8.85(1H, br-s), 10.79(1H, br-s). 
FAB-Mass: 422 (MH+). 

Example 168: Synthesis of 1- f 1- ( 4-f luorophenethyl ) - 
piperidin-4-yll -6- T ( 1 -acetylpiperidin- 4 -yl ) methyl! indoline 




O 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
[ (piperidin- 4 -yl) methyl ]indoline (100 mg) and acetyl chloride 
( 0 . 1 ml) were treated as in Example 133 to give the hydrochloride 
(50 mg) of the title compound as a pale yellow hygroscopic 
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amorphous solid (yield: 45%). 
1 H-NMR (400 MHz , DMSO-d s ): 

6(ppm) 0.87-1.12(2H, m) , 1 . 50- 1 . 78 ( 3H, m) , 1 . 82-1 . 91 ( 2H, 
m) , 1.96(3H, s), 2 . 00 - 2 . 16 ( 2H , m) , 2 . 36 - 2 . 45 ( 2H , m) , 2.81- 
2.98(4H, m) , 3 . 00-3 . 16 (4H, m) , 3 . 20-3 . 38 ( 4H, m) , 3 . 57 -3 . 80 ( 4H , 
m) , 4.26-4.36(lH, m) , 6 . 40-6 . 42 ( 2H, m) , 6.94(1H, d, J=8Hz), 
7 . 16-7 . 21(2H, m) , 7.32-7.36(2H, m) . 
FAB -Mass : 464 (MH+). 

Example 16 9: Synthesis of 1- I" 1- ( 4-f luorophenethvl ) - 
plperidln-4-yll -6- f ( 1 -ethylpiperidin- 4 -yl Imet.hvl 1 indoline 



1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - 
[ (piperidin- 4 -yl) methyl] indoline (190 mg) and ethyl iodide (84 
mg) were treated as in Example 2 to give the hydrochloride (50 
mg) of the title compound as a pale brown hygroscopic amorphous 
solid (yield: 21%) . 
X H - NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.22(3H, t, J=7Hz ) , 1.43-1.56(2H, m) , 1 . 68 - 1 . 70 ( 5H , 
m) , 2.04-2.19(2H, m) , 2 . 38- 2 . 45 ( 2H , m) , 2 . 6 9 - 2 . 83 ( 2H , m) , 
2.85(2H, t, J=8Hz) , 2 . 9 5 - 3 . 18 ( 6H , m) , 3 . 20 - 3 . 3 1 ( 2H , m) , 3.32(2H, 
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t, J=8Hz), 3 .35-3. 43(2H, m) , 3 . 57 - 3 . 70 ( 3H , m) , 6 . 37 - 6 . 41 ( 2H , 
m), 6.94(1H, d, J=8Hz), 7 . 16-7 . 22 ( 2H, m) , 7 . 30-7 . 37 ( 2H, m) , 
10.17(1H, br-s), 10.80(1H, br-s). 
FAB -Mass : 450 (MH+). 

Example 170: Synthesis of 1 - \ 1 - ( 4 -f luorophenethyl) - 
piperidin-4-yll -6 - T ( 1-methylpiperidin -4 -yl ) methyl 1 indoline 




A mixture of 1- [ 1- ( 4-f luorophenethyl )piperidin- 4 -yl] - 
6- [ (piperidin-4-yl) methyl ] indoline (200 mg) , formamide (40 
mg) , formic acid (44 mg) , water (5 ml) and methanol (5 ml) was 
heated under reflux overnight. Then, a saturated aqueous 
solution of sodium bicarbonate and ethyl acetate were added 
thereto and the layers were separated. The organic layer was 
washed with brine and dried over anhydrous magnesium sulfate . 
Then the residue was purified by NH- silica gel column 
chromatography ( hexane/ethyl acetate system) followed by 
conversion into a hydrochloride in a conventional manner to give 
the hydrochloride (60 mg) of the title compound as a pale yellow 
hygroscopic amorphous solid (yield: 25%). 
1 H-NMR (400 MHz, DMS0-d 6 ): 
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6(ppm) 1.40-1.54(2H, m) , 1 . 63 - 1 . 76 ( 3H , m) , 1 . 82-1 . 90 ( 2H, 
m), 2.05-2.18{2H, m) , 2 . 38 - 2 . 44 ( 2H , m), 2.51(3H, s), 2.64- 
2.65(2H, m) , 2 . 80-2 . 90 ( 2H, m) , 3 . 0 1 - 3 . 1 7 ( 4H , m) , 3 . 20-3 . 39 ( 6H , 
m) , 3.58-3.70(3H, m) , 6 . 38-6 . 42 ( 2H, m) , 6.94(1H, d, J=8Hz), 
7.16-7.21(2H, m) , 1 . 32 - 7 . 36 ( 2H , m) , 10.34(1H, br-s), 10.85(1H, 
br-s) . 

FAB -Mass : 436 (MH+). 

Example 171; Synthesis of l-ri-(4- 

f luQr 0Ph.enethv.I)niperidin-4-vl1 - 6- ( 2-pyr i dyl ) lndo.1 i ne 



1 - [ 1 - ( 4 - Fluorophene thyl ) piper idin - 4 -yl ] - 6 - 
bromoindoline (0.405 g) and 2-tributylstannylpyridine (1.85 g) 
synthesized in accordance with the method described in 
Tetrahedron Lett., 4407 (1986). were treated as in Production 
Example 13-2 to give the title compound (0.234 g) as a pale yellow 
oil (yield: 46.6%). 

Next, oxalic acid (52 mg) was added to the above product 
to give an oxalate followed by recrystallization from acetone 
to give the oxalate (0.254 g) of the title compound as orange 
crystals . 
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m.p. (oxalate): 182°C. 
Oxalate 

X H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.92(4H, m) , 2.95(2H, t, J=8.4Hz), 2.99(2H, m), 
3.04(2H, m) , 3.17(2H, m) , 3.40(2H, t, J=8.4Hz) , 3.56(2H, br-d) , 
3.86(1H, m) , 7.17(4H, m) , 7.32(4H, m) , 7.85(2H, m) , 8.62(1H, 
d, J=4.4Hz). 
FAB -Mass : 402 (MH+). 

Example 172; Synthesis of l-n-f4- 

fluorophenethyl)p i peridln-4-Yl1 -6- ( 2-thiazolyl ) indollne 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
bromolndoline (0.56 g) and 2-tributylstannylthiazole (2.778 g) 
synthesized in accordance with the method described in 
Synthesis, 757 (1986). were treated as in Production Example 
13-2 to give the title compound (0.017 g) as pale yellow crystals 
(yield: 3.0%). 

Next, oxalic acid (2 mg) was added to the above product 
to give an oxalate followed by recrystallization from acetone 
to give the oxalate of the title compound as yellow crystals. 
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m.p. (oxalate): 170°C. 
Oxalate 

'H-NMR (400 MHz, DMSO-d 6 ): 

5(ppm) 1.90(4H, m) , 2.95(2H, t, J=8.4Hz), 2.98(2H, m) , 
3.04(2H, m) , 3.16(2H, m) , 3.42(2H, t, J=8.4Hz), 3.56(2H, m) , 
3.85(1H, m) , 7.06(1H, s), 7.13(2H, m) , 7.33(2H, m) , 7.71(1H, 
d, J=3.2Hz), 7.86(1H, d, J=3.2Hz). 
FAB -Mass : 408 (MH+). 

Example 17 3: S ynthesis of 1- f 1- ( 4 - f luorophenethvl ) - 
piperidin-4-yll - 6 - ( 1-methylpyrrol- 2 -yl) indoline 



1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - 
bromoindoline (0.1 g) and 1 -methyl- 2 -tributylstannylpyrrole 
(0.37 g) synthesized in accordance with the method described 
in Tetrahedron Lett . , 4407 (1986) . were treated as in Production 
Example 13-2 to give the title compound (0.016 g) as a yellow 
oil (yield: 15.8%). 

Next, oxalic acid (2 mg) was added to the above product 
to give an oxalate followed by recrystallization from acetone 
to give the oxalate of the title compound as yellow crystals. 
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m.p. (oxalate): 118°C. 
Oxalate 

X H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.83(4H, m) , 2.79(2H, m) , 2.90(2H, t, J=8.4Hz), 
2.92(2H, m) , 3.02(2H, m) , 3.37(2H, t, J=8.4Hz), 3.41(2H, m) , 
3.60(3H, s), 3.68(1H, m) , 6.01(1H, dd, J=2.4, 3 . 6Hz ) , 6.05(1H, 
dd, J=2.0, 3.6Hz), 6.51(1H, d, J=1.2Hz), 6.58(1H, dd, 3=1.2. 
7.6Hz), 6.78(1H, dd, J=2.0, 2 . 4Hz ) , 7.04(1H, d, J=7.6Hz), 
7.15(2H, m) , 7.31(2H, m) . 
ESI-Mass: 404.2(MH+). 

Example 174; Synthesis of I- \ I- ( 4-f luorophenethyl) - 
piperidin-4-yll -6- f 1 -hydroxy- 1- ( 2 -pyridyl) methyl! indoline 



2-Bromopyridine (0.16 ml), 1- [ 1- ( 4-f luorophenethyl) - 
piperid±n-4-yl] -6-f ormylindoline (0.5 g) and diethyl ether 
employed as the solvent were treated as in Example 93 to give 
the title compound (0.344 g) as a yellow oil (yield: 56.1%). 

To a 50 mg portion of the above product was added oxalic 
acid (10 mg) to give the oxalate of the title compound, 
m.p. (oxalate): 105°C. 
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Free 

'H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.72-1.81(4H, m) , 2. 08-2 . 19(2H, m) , 2 . 57-5 . 61 ( 2H, 
m) , 2.78-2.82(2H, m) , 2.91(1H, t, J=8.4Hz), 3.10(2H, br-t), 
3.38(2H, t, J=8.4Hz), 3.40(1H, m) , 5.21(1H, d, J=4.0Hz), 
5.66(1H, d, J=4.0Hz), 6.43(1H, d, J=1.2Hz), 6.56(1H, dd, J=1.2. 
7.2Hz) , 6.95-6.99(3H, m) , 7 . 13-7 . 26 ( 4H, m) , 7.60(1H, ddd, J=1.6, 
7.2, 8.8Hz), 8.54(1H, ddd, J=0.8, 1.6, 4.0Hz). 
ESI-Mass: 432.2(MH+). 

E x ample 175; Synthesis of 1- r 1- ( 4-f luorophenethyl) - 
plperi d in-4-yll - 6-M -( 2-pyridyl)methvl 1 indoline 



1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - [ 1 - hydroxy - 
1- (2-pyridyl) methyl] indoline (0.321 g) was dissolved in 
ethanol (86.4 ml) followed by the addition of 1 N hydrochloric 
acid ( 3 . 7 ml ) and palladium carbon . Then the resultant mixture 
was catalytically reduced under atmospheric pressure for 3 hr. 
After filtering off the catalyst , the filtrate was concentrated 
under reduced pressure. To the residue were added a saturated 
aqueous solution of sodium bicarbonate and ethyl acetate and 
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the layers were separated. The organic layer was washed with 
brine, dried over anhydrous sodium sulfate and concentrated 
under reduced pressure. Then the residue was purified by 
NH- silica gel column chromatography (hexane/ethyl acetate- 
methanol system) to give the title compound ( 0 . 076 g) as a yellow 
oil (yield: 24.6%) . 

Then oxalic acid (16.5 mg) was added to the above product 
to give the oxalate of the title compound as a yellow hygroscopic 
amorphous solid. 
Oxalate 

1 H-NMR (400 MHz, DMSO-d 6 ): 

5(ppm) 1.77(4H, m), 2.67(2H, m) , 2.81(2H, t, J=8.2Hz), 
2.87-2.93(4H, m) , 3.30(2H, t, J=8.2Hz), 3.36(2H, br-d) , 3.95(1H, 
m) , 4.17(2H, s), 6 . 42- 6 . 44 ( 2H, m) , 6.91(1H, d, J=7.5Hz), 
7.12-7.21(4H, m), 7 . 29-7 . 32 ( 2H, m) , 7.67(1H, ddd, J=1.8, 6.0, 
6.0Hz), 8.46(1H, dd, J=0.8, 4 . 8Hz ) . 
FAB -Mass : 416(MH+). 

Example 176; Synthesis of 1- T 1- ( 4-f luorophenethvl ) - 
pjperidin-4-yl 1 -6- f 1 -hydroxy- 1 - ( 3-pyridyl ^methvll i.ndoline 
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3-Bromopyridine (0.44 ml), 1- [ 1- ( 4-f luorophenethyl) - 
piperidin-4-yl] -6-f ormylindoline (0.4 g) and diethyl ether 
employed as the solvent were treated as in Example 93 to give 
the title compound (0.337 g) as a yellow oil (yield: 68.8%). 

Then oxalic acid was added to the above product to give 
the oxalate of the title compound as an amorphous solid, 
m.p. (oxalate): 110 - 113°C. 
Oxalate 

X H-NMR (400 MHz , DMS0-d 6 ) : 

S(ppm) 1.88(4H, m). 2.83(2H, t, J=8.5Hz), 3.01(4H, m) , 
3.19(2H, m) , 3.30(2H, t, J=8.5Hz), 3.57(2H, m) , 3.71(1H, m) , 
5.65(1H, s), 6.56(1H, d, J=7.6Hz), 6.59(1H, s), 6.95(1H, d, 
J=7.6Hz), 7.18(2H, m) , 7.32(3H, m) , 7.70(1H, ddd, J=1.6, 2.0, 
6.0Hz), 8.40(1H, dd, 3=1.6, 5 . 2Hz ) , 8.57(1H, d, J=2.0Hz). 
ESI-Mass: 432.2(MH+). 

Example 177; Synthesis of 1- \ 1- (4-f luorophenethyl) - 
pi peridin-4-yll -6- f 1- f 3 -pyridyl) methyl 1 indoline 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- [ 1-hydroxy- 
1- ( 3 -pyridyl) methyl] indoline (0.1 g) was treated as in Example 
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175 to give the title compound (0.018 g) as a colorless oil 

(yield: 18.7%). 

Free 

1 H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.79(4H, m), 2.14(2H, m) , 2.61(2H, m), 2.81(2H, m) , 
2.91(2H, t, J = 8.4Hz), 3.13(2H, br-d) , 3.25(1H, m) , 3.40(2H, t, 
J=8.4Hz), 3.88(2H, s), 6.19(1H, d, J=1.2Hz), 6.41(1H, dd, J=1.2, 
7.4Hz), 6.97(3H, m) , 7.17(3H, m) , 7.47(1H, m) , 8.44(1H, dd, 
J=1.2, 4.8Hz), 8.51(1H, d, J=1.2Hz). 
ESI-Mass: 416.2(MH+). 

Next , oxalic acid (5 mg) was added to the above product 
to give the oxalate of the title compound as an amorphous solid. 
Example 178; Synthesis of 1- f 1- ( 4-f luorophenethyH - 
piperidin-4-yll - 6 - ( 1 -hydroxy- 4 -pyridylmethyl ) indoline 



1- [1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
bromoindoline (700 mg) , a 2.5 M solution (1.0 ml) of n- 
butyllithium in hexane and 4-pyridinecarbaldehyde (280 mg) were 
treated as in Example 130 to give the oxalate (130 mg) of the 
title compound as a brown hygroscopic amorphous substance 
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(yield: 15%). 

1 H-NMR (400 MHz, DMSO-dJ : 

6(ppm) 1.75-1.93(4H, m) , 2.83(2H, t, J=8Hz) , 2 . 91-3 . 02 ( 4H , 
m) , 3. 11-3.19(2H, m) , 3.30(2H, t, J=8Hz), 3 . 48 -3 . 57 ( 2H , m) , 
3.61-3.71(1H, m) , 5.57(1H, s), 6 . 55-6 . 57 ( 2H, m) , 6.94(1H, d, 
J=8Hz), 7.15-7.20(2H, m) , 7 . 31-7 . 36 ( 4H, m) , 8 . 45- 8 . 47 ( 2H , m) . 
FAB -Mass : 432(MH+). 

E x ample 179 ; Synthesis of 1- f 1- ( 4-f luorophenethy l) - - 
piperidi n-4 -yll -6- ( 4-pyridylmethyi)indQline 



A mixture of 1- [ 1- (4-f luorophenethyl)piperidin-4-yl] - 
6- ( 1 ' -hydroxy- 4 -pyridylmethyl)indoline (350 mg) , 10% 
palladium carbon (200 mg) , 5 N hydrochloric acid (0.8 ml) and 
ethanol (20 ml) was catalytically reduced under hydrogen 
atmosphere of 3 atm. After 5 hr, the catalyst was filtered off 
and the filtrate was concentrated under reduced pressure . Then 
the residue was diluted with a saturated aqueous solution of 
sodium bicarbonate and ethyl acetate and the layers were 
separated. The organic layer was washed with brine and dried 
over anhydrous magnesium sulfate. Then the residue was 
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purified by NH- silica gel column chromatography (hexane/ ethyl 
acetate system) followed by conversion into an oxalate in a 
conventional manner to give the oxalate (190 mg) of the title 
compound as a white powder (yield: 46%). 
m.p. (oxalate): 195 - 197°C. 
^-NMR (400 MHz, DMSO-d 5 ): 

S(ppm) 1.79-1.94(4H, m) , 2.84(2H, t, J=8Hz) , 2 . 92-2 . 90 ( 4H , 
m), 3.11-3.19(2H, m) , 3.32(2H, t, J=8Hz), 3 . 48-3 . 56 (2H, m) , 
3.59-3.69(lH, m) , 3.83(2H, s), 6 . 41- 6 . 43 ( 2H , m) , 6.94(1H, d, 
J=8Hz), 7.15-7.22(4H, m) , 7 . 30-7 . 34 ( 2H, m) , 8 . 42 -8 . 44 ( 2H , m) . 
FAB -Mass : 416 (MH+). 

Example 1 80; Synthesis of 1- r 1- ( 4-£ luorophenethyl) - 
pi peridin- 4 -yl 1 - 6 - ( 2 -pyridylca rbonyl ) Indoline 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- [ 1-hydroxy- 
1- ( 2-pyridyl) methyl] indoline (0.895 g) was treated in 
accordance with the method described in J. Org. Chem. , 2899 
(1993). to give the title compound (0.357 g) as a yellow oil 
(yield: 40.1%). 
1 H-NMR (400 MHz , CDC1 3 ): 
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S(ppm) 1.81(4H, m), 2.18(2H, m), 2.60(2H, m), 2.80(2H, m), 
3.01(2H, t, J=8.4Hz), 3.11(2H, m), 3.47(2H, t, J=8.4Hz), 
3.51(1H, m), 6.97(2H, m), 7.02(1H, d, J=0.6Hz), 7.09(1H, d, 
J=7.2Hz), 7.17(3H, m), 7.45(1H, ddd, 3=1. A. 5.0, 7 . 6Hz ) , 
7.87(1H, ddd, J=1.8, 7.6, 7 . 6Hz ) , 7.93(1H, ddd, J=0.8, 1.4, 
7.6Hz), 8.71(1H, ddd, J=0.8, 1.8, 5.0Hz). 
Example 181: S ynthesis of 1- r 1- ( 4-f luorophenethvl ) - 
piperidin - 4 -yl 1 - 6 - r 1 -hydroxy- 1 - ( 2 -pyridyl ) ethyl 1 indoiine 



1 - [ 1 - ( 4 - Fluorophene thyl ) piper idin -4-yl]-6-(2- 
pyridylcarbonyl)indoline (0.074 g) was dissolved in 
tetrahydrofuran (1.0 ml) . To the resultant solution was added 
at -78°C a 3.0 M solution of methylmagnesium bromide in diethyl 
ether and the resultant mixture was stirred for 1 hr. Next, 
water and ethyl acetate were added thereto and the layers were 
separated. The organic layer was washed with brine, dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was purified by NH-silica gel column 
chromatography (hexane/ ethyl acetate-methanol system) to give 
the title compound (0.029 g) as a yellow oil (yield: 37.8%). 
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Next, oxalic acid (6 rag ) was added to the above product 
to give the oxalate of the title compound as a yellow amorphous 
solid . 

m.p. (oxalate): 98 - 108°C. 
Oxalate 

1 H-NMR (400 MHz, DMSO-cLJ : 

S(ppm) 1.84(4H, m) , 2.80(2H, t, J=8 . 4Hz ) , 2.99(2H, m) , 
3.11(2H, m), 3.24(2H, m) , 3.28(2H, t, J=8.4Hz), 3.59(2H, m) , 
3.70{1H, m) , 6.61(1H, d, J=7.4Hz), 6.69(1H, s), 6.88(1H, d, 
J=7.4Hz), 7.19(3H, m) , 7.36(2H, m) , 7.58(1H, m) , 7.71(1H, m) , 
8.46(1H, m) . 
ESI-Mass: 446.3(MH+). 

Example 182-1; Synthesis of 1- f 1- ( 4-f luorophenethyl) - 
piperidin- 4 -y l 1 - 6 - T 1 -hydroxy- 1 - ( 2 -pyridyl ) - 2 - 
trimethyls ilylethyl 1 indoline 



(wherein TMS means trimethylsilyl . ) 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- [ 1 -hydroxy - 
1- ( 2-pyridyl) ethyl Jindoline (0.35 7 g) was treated in 
accordance with the method described in Synthesis, 384 (1984) . 
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to give the title compound (0.250 g) as a yellow oil (yield: 
58.3%) . 

1 H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) -0.75(9H, s), 1.75(4H, m), 2.13(2H, m) , 2.58(2H, 
m) , 2.78(2H, m) , 2.87(3H, t, J=8.4Hz), 3.09(2H, m) , 3.36(2H, 
t, J=8.4Hz), 3.43(1H, m) , 5.99(2H, s), 6.64(1H < d, J=1.2Hz), 
6.76(1H, dd, J=1.2, 7.6Hz), 6.94(1H, d, J=7.6Hz), 6.97(2H, m) , 
7.11(1H, ddd, J=0.8, 4.8, 7.6Hz), 7.15(2H, m) , 7.39(1H-, ddd, 
J=0.8, 0.8, 8.0Hz), 7.59(1H, ddd, J=1.6, 7.6, 8.0Hz), 8.45(1H, 
ddd, J=0.8, 1.6, 4.8Hz). 

Example 3182-2; Synthesis of 1- f 1- ( 4-f luorophenethyl) - 
piperidin-4-yll -6- r 1- (2-pyridyl)viny n indoline 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- [ 1 - hydroxy - 
1- (2-pyridyl) -2-trimethylsilylethyl ] indoline (0.250 g) was 
treated in accordance with the method described in J. Am. Chem. 
Soc, 1464 (1975). to give the title compound (0.138 g) as a 
yellow oil (yield: 66.6%). 
X H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.80(4H, m), 2.07(2H, m), 2.56(2H, m), 2.77(2H, m), 
2.97(2H, t, J=8.4Hz), 3.08(2H, br-d) , 3.36(1H, m) , 3.43(2H, t. 
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J=8.4Hz), 5.40(1H, d, J=1.8Hz), 5.98(1H, d, J=1.8Hz), 6.37(1H, 
d, J=1.2Hz), 6.57(1H, dd, J = 1.2, 7.6Hz), 6.96(2H, m) , 7.03(1H, 
d, J = 7.6Hz), 7.14(2H, m) , 7.20(1H, ddd, 0.6, 5.0, 7 . 6Hz ) , 
7.27(1H, ddd, 0.4, 0.6, 7.2Hz), 7.60(1H, ddd, 2.0, 7.2, 7.6Hz), 
8.64(1H, ddd, 0.4, 2.0, 5.0Hz). 

Example 182-3: S ynthesis of 1- f 1- f 4-f luorophenethyl ) - 
pjperldin-4-yl 1 -6- r 1 - f 2 -p yr id yl) ethyl 1 indoline 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- [1- (2- 
pyridyl) vinyl] indoline (0.138 g) was treated as in Production 
Example 59-2 to give the title compound (0.110 g) as a yellow 
oil (yield: 79.3%). 

Next, oxalic acid (23 mg) was added to the above product 
to give the oxalate of the title compound as an amorphous solid, 
m.p. (oxalate): 95 - 102°C. 
Oxalate 

'H-NMR (400 MHz, DMS0-d 6 ): 

S(ppm) 1.58(3H, d, J=7.2Hz), 1.83(4H, m) , 2.81(2H, t, 
J=8.0Hz), 2.96(2H, m) , 3.16(2H, m) , 3.29(2H, t, J=8.0Hz), 
3.53(2H, m) , 3.67(1H, m) , 4.14(1H, q, J=7.2Hz), 6.48(2H, m) , 
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6.91QH, d, J=7.6Hz), 7.18(4H, m) , 7.33(2H, m) , 7.66(1H, ddd, 
J=1.6. 7.6, 7.6Hz), 8.48(1H, m) . 
ESI-Mass: 430.3(MH+). 

E xample 1 8 3; S ynthesis of 1 - r 1 - ( 4-f luorophenethyl ) - 
piperidi n- 4 -yl 1 - 6 - ( 3 - p yridylcarbony l ) i ndoli n e 



1- [ 1- ( 4 -Fluorophenethyl) piperidin- 4 -yl] -6- [ 1 -hydroxy - 
1- ( 3 -pyridyl) methyl ]indoline (0.121 g) was treated in 
accordance with the method described in J. Org. Chem. , 2899 
(1993). to give the title compound (0.009 g) as a yellow oil 
(yield: 7.5%). 
Free 

1 H-NMR (400 MHz, CDC1 3 ) : 

8(ppm) 1.84(4H, m) , 2.17(2H, m) , 2.61(2H, m) , 2.80(2H, m) , 
3.04(2H, t, J=8.4Hz), 3.14(2H, m) , 3.49(1H, m) , 3.51(2H, t, 
J=8.4Hz), 6.87(1H, t, J=1.6Hz), 6.93(1H, dd, J=1.6, 7.2Hz), 
6.98(2H, m) , 7.10(1H, d, J=7.2Hz), 7.16(2H, m) , 7.43(1H, ddd, 
J=0.8, 4.8, 7.2Hz), 8.10(1H, ddd, J=1.6, 2.0, 7 . 2Hz ) , 8.78(1H, 
dd. J=0.8, 4.8Hz), 8.97(1H, dd, J=0.8, 2.0Hz). 
ESI-Mass: 430.2(MH+). 
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Next, oxalic acid (2 mg) was added to the above product 
to give the oxalate of the title compound, 
m.p. (oxalate): 115°C. 

Example 18 4: Synthesis of 1 - 1" 1 - f 4 -f luorophenethyl 1 - 

pi per idi n - 4 -yl 1 - 6 - \ 1 -hydroxy- 1 - ( 2 -methoxvpvridin - 3 - vl ) - 

methyl 1 indoline 



2-Methoxypyrldine (0.3 ml) and 1- [ 1- ( 4-f luoro- 
phenethyl ) piperidin- 4 -yl ] -6 -f ormylindoline (0.5 g) were 
treated in accordance with the method described in J . Org. Chem. , 
1367 (1988). to give the title compound (0.493 g) as a pale yellow 
oil (yield: 75.2%). 

Next, oxalic acid was added thereto to give the oxalate 
of the title compound as an amorphous solid, 
m.p. (oxalate): 101°C. 
Oxalate 

1 H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.82(4H, m), 2.81(2H, t, J=8.4Hz), 2.96(4H, m) , 
3.14(2H, m), 3.31(2H, t, J=8.4Hz), 3.53(2H, ra) , 3.67(1H, m) , 
3.84(3H, s), 5.75(1H, s), 6.49(1H, dd, J=0 . 8 , 7 . 4Hz ) , 6.55(1H, 
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d, J=0.8Hz), 6.91(1H, d, J=7.4Hz), 6.98(1H, dd, J=5.2, 7 . 6Hz ) , 
7.16(2H, m) , 7.33(2H, m) , 7.79(1H, dd, J=2 . 0 , 7 . 6Hz ) , 8.02(1H, 
dd, J=2.0, 5.2Hz). 
ESI-Mass: 462.3(MH+). 

Example 185: Synthesis of 1- \ 1 - ( 4 -f luorophenethvl ) - 
piperidi n - 4 -y l ] - 6 - r 1 - ( 2 -methoxypyr idin - 3 -yl ) methyl 1 indoline 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- [ 1 -hydroxy - 
1- ( 2-methoxypyrid±n-3-yl)methyl] indoline (0.418 g) was 
treated as in Example 175 to give the title compound (0.040 g) 
as a pale yellow oil (yield: 9.9%). 

Next, oxalic acid (8 mg) was added thereto to give the 
oxalate of the title compound as an amorphous solid, 
m.p. (oxalate): 182°C. 
Oxalate 

1 H-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.85(4H, m), 2.83(2H, t, J=8.4Hz), 2.96(4H, m) , 
3.17(2H, m) , 3.31(2H, t, J=8.4Hz), 3.54(2H, m) , 3.65(1H, m) , 
3.75(2H, s), 3.87(3H, s), 6.39(1H, d, J=7.6Hz), 6.41(1H, s), 
6.90(1H, dd, J=5.2, 7.6Hz), 6.92(1H, d, J = 7.6Hz), 7.18(2H, m) , 
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7.33(2H, m) , 7.39(1H, dd, J=2.0, 7 . 6Hz ) , 8.01(1H. dd, J=2.0, 
5 . 2Hz) . 

ESI-Mass: 446.3(MH+). 

Ex amp le 1 86; Sy nth esis of 1- n - (4-f luorophenethyl ) - 
pi peridin-4-yll - 6 - f 1 -hydroxy- 1 - f 2 -methoxvpvridin- 6 -vl ) - 
me th y l ] indoline 



MeO 




Tetramethylethylenediamine (0.26 ml) was added to 6- 
bromo-2-methoxypyridine (0.32 g) synthesized in accordance 
with the method described in Tetrahedron, 1373 (1985). and 
1 - [ 1 - ( 4 - f luorophenethyl ) piperidin - 4 -yl ] - 6 -f ormylindoline 
(0.4 g) and diethyl ether was employed as the solvent. The 
resultant mixture was treated as in Example 93 to give the title 
compound (0.401 g) as colorless crystals (yield: 76.5%). 

Next , oxalic acid was added thereto to give the oxalate 
of the title compound as an amorphous solid, 
m.p. (oxalate): 95°C. 
Oxalate 

'H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.84(2H, m) , 2.16(2H, m), 2.82(2H, t, J=8.4Hz), 
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2.99(4H, m), 3.16(2H, t), 3.30(2H, t, J=8.4Hz), 3.54(2H, m) , 
3.68(1H, m), 3.8K3H, s), 5.48(1H, s), 6.52(3H, m) , 6.92(1H, 
d, J=7.9Hz), 7.09(1H, d, J=7.1Hz), 7.16(3H, m) , 7.34(2H, m) , 
7.65(1H, d, J=7.6Hz). 
FAB-Mass : 462 (MH+). 

Exam ple 18 7: Synt h esis of 1- r 1- ( 4-f luorophenethyl) - 
piperidin-4-yll -6- f 1- ( 2-methoxypyridin-6-yl T methyl! indoline 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- [ 1-hydroxy- 
l-( 2 -methoxypyridin- 6 -yl) methyl] indoline (0.363 g) was 
treated as in Example 175 to give the title compound (0.127 g) 
as a pale yellow oil (yield: 39.2%). 

Next, oxalic acid (26 mg) was added thereto to give the 
oxalate of the title compound as an amorphous solid, 
m.p. (oxalate): 139°C. 
Oxalate 

1 H-NMR (400 MHz , DMSO-dJ: 

6(ppm) 1.83(4H, m), 2.84(2H, t, J=8.4Hz), 2.87(2H, m) , 
2.93(2H, m) , 3.06(2H, m) , 3.31(2H, t, J=8.4Hz), 3.45(2H, m) , 
3.64(1H, m) , 3.83(3H, s), 3.85(2H, s), 6.47(2H, m) , 6.60(1H, 
d, J=8.2Hz), 6.75(1H, d, J=7.3Hz), 6.93(1H, d, J=8.0Hz), 
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7.16(2H, m), 7.32(2H, m) , 7.57(1H, dd, J=7.3, 8 . 2Hz ) . 
FAB-Mass : 446(MH+). 

Exam ple 188: Synthes is of 1- f 1 - f 4 -f luorophenethvl ) - 
piperi d in-4-yll -f>- \ 1- hy drox y-] - f 2 -met.h ox ypyrid.ln- 5 - y l ) - 

me thyl li ndoline 



MeO 




A mixture of 5-bromo-2-methoxypyridine (0.32 g) 
synthesized in accordance with the method described in 
Tetrahedron, 1373 (1985). and 1- [ 1- ( 4-f luorophenethyl ) - 
piperidin-4-yl] -6-f ormylindoline (0.4 g) and diethyl ether 
employed as a solvent was treated as in Example 9 3 to give the 
title compound (0.461 g) as a pale yellow oil (yield: 88.0%). 
Free 

^-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.79(4H, m) , 2.13(2H, m) , 2.48(1H, br-d) , 2.60(2H, 
m), 2.80(2H, m) , 2.92(2H, t, J=8.4Hz), 3.11(2H, br-d), 3.38(1H, 
m) , 3.41(2H, t, J=8.4Hz), 3.91(1H, ddd, J=0.4, 0.4, 2.8 Hz), 
5.72(1H, d, J=2.4Hz), 6.42(1H, d, J=0.8Hz), 6.55(1H, dd , 
J=0.8Hz) , 6.68(1H, dd, J=0 . 4 , 8.8Hz) , 6.97(3H, m) , 7.15(2H, m) , 
7.56(1H, ddd, J=0 . 4 , 2.4, 8.8Hz), 8.17(1H, ddd, J=0.4, 0.4, 



- 388 - 



2 . 4Hz ) . 

ESI-Mass: 462.2(MH+). 

Next , oxalic acid or hydrochloric acid was added thereto 
to give the oxalate or the hydrochloride as a hygroscopic 
amorphous solid of the title compound. 
Oxalate 

M.p. (oxalate): 108°C. 
L H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.76(4H, m) , 2.63(4H, m) , 2.86(2H, t, J=8.2Hz), 
3.89(4H, m) , 3.31(2H, t, J=8.2Hz), 3.33(2H, m) , 3.55(1H, m) , 
3.80(3H, s), 5.58(1H, s), 6.54(1H, s), 6.72(1H, d, J=8.6Hz), 
6.92(1H, d, J=7.6Hz), 7.14(2H, t, J=8.2Hz), 7.30(2H, dd, J=5 . 6 , 
8.2Hz), 7.57(1H, dd, J=2.2, 8 . 6Hz ) , 8.13(1H, d, J=2.2Hz). 
Oxalate 

FAB -Mass : 462(MH+). 

Hydrochloride 

^-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.86(2H, m) , 2.10(2H, m) , 2.86(2H, t, J=8.4Hz), 
3.1K4H, m), 3.24(2H, m) , 3.34(2H, t, J=8.4Hz), 3.64(2H, m) , 
3.75(1H, m) , 3.82(3H, s), 5.61(1H, s), 6.55(1H, s), 6.58(1H, 
d, J=7.6Hz), 6.67(1H, br-s), 6.78(1H, d, J=8.4Hz), 6.97(1H, d, 
J=7.6Hz), 7.19(2H, m) , 7.34(2H, m) , 7.63(1H, dd, J=2.4, 8 . 4Hz ) , 
8.16(1H, d, J=2.4Hz). 
FAB-Mass : 462 (MH+ ) . 
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Example 189: S ynthesis of 1 - T 1 - f 4 -f luorophenethyl ) - 
p.l peridin-4-yll -6- r 1- f 2-methoxvDvridin-5-vl)methYll in dol i ne 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- [ 1 -hydroxy - 
1- ( 2-methoxypyridin-5-yl)methyl]indoline (0.335 g) was 
treated as in Example 175 to give the title compound (0.046 g) 
as a pale yellow oil (yield: 14.2%). 

Next, oxalic acid (10 mg) was added thereto to give the 
oxalate of the title compound, 
m.p. (oxalate): 166°C. 
Oxalate 

l H-NMR (400 MHz, DMSO-d 6 ) : 

8(ppm) 1.57(4H, m) , 1.85(2H, m) , 2.30(2H, m) , 2.80(2H, m) , 
2.93(2H, t, J=8.4Hz), 3.21(2H, m) , 3.42(2H, t, J=8 . 4Hz ) , 
3.46(1H, m), 4.0(3H, s), 4.89(1H, d, J=4 . 2Hz ) , 5.59(1H, d, 
J=4.2Hz), 6.45(1H, d, J=l.lHz), 6.60(1H, d, J=7.3Hz), 6.62(1H, 
d, J=8.2Hz), 6.71(1H, d, J=7.3Hz), 6.99(2H, m) , 7.00(1H, d, 
J=7.3Hz), 7.18(2H, m) , 7.50(1H, dd, J=7.3, 8 . 2Hz ) . 
FAB-Mass: 446 (MH+). 

Example 190: Synthesis of 1 - \ 1- ( 4 -f luorophenethyl ) - 



MeO 
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pi peridin-4-yll - 6 - r 1 -hydroxy- 1 - f 2 -pvridon- 5 -v l ) methyl ! - 
indoline 



The hydrochloride (0.101 g) of l-[l-(4- 
f luorophenethyl ) piperidin- 4 -yl ] - 6 - [ 1-hydroxy- 1 - ( 2 - 
methoxypyridin - 5 -yl) methyl] indoline which had been prepared 
about one month before was allowed to stand at room temperature 
for 2 months. Then, it was dissolved in ethyl acetate and mixed 
with a saturated aqueous solution of sodium bicarbonate and the 
layers were separated . The organic layer was washed with brine , 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. Next, the residue was purified by NH-silica 
gel column chromatography (hexane/ethyl acetate system) to give 
the title compound (0.033 g) as pale yellow crystals, 
m.p. (free): 202°C. 
Free 

L H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.82(4H, m) , 2.31(2H. m) , 2.68(2H, m) , 2.86(2H, m) , 
2.92(2H, t, J=8.4Hz), 3.19(2H, m) , 3.38(1H, m) , 3.42(2H, t, 
J=8.4Hz), 5.53(1H, s), ,6.38(1H, br-s), 6.47(1H, d, J=932Hz), 




- 391 - 



6.54(1H, dd, J=0.8, 7 . 2Hz ) , 6 . 95- 7 . 01 ( 3H , m) , 7 . 14 - 7 . 17 ( 2H , m ) , 
7.32(1H, d, J=2.4Hz), 7.44(1H, dd, J=2.4, 9 . 2Hz ) . 
FAB -Mass : 448(MH+). 

Example 191-1: Synthesis of 5-bromo-2-dimethylaminopyridine 



2-Dimethylaminopyridine (1.0 ml) was dissolved in 
chloroform (60 ml). After adding tributylammonium bromide 
(3.88 g) thereto, the resultant mixture was stirred for 7 min. 
Then the reaction solution was washed with an aqueous solution 
of sodium thiosulfate and water, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (hexane/ethyl 
acetate-methanol system) to give the title compound (1.097 g) 
as yellow crystals (yield: 72.0%). 
1 H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 3.05(6H, s), 6.40(1H, dd, J=0.8, 8 . 8Hz ) , 7.48(1H, 
dd, J=2.8, 8.8Hz), 8.16(1H, dd, J=0 . 8 , 2 . 8Hz ) . 
Example 191-2: Rynthesi s of 2-dim ethy . la mi no-5-f o rmvlPVridine 



Tetramethylethylenediamine (8.0 ml) was added to the 




O 
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mixture of 5-bromo-2-dimethylaminopyridine (5.0 g) , N,N- 
dimethylf ormamide (6. 1ml) and diethyl ether employed as the 
solvent. The resultant mixture was treated in as in Example 
93 to give the title compound (3.273 g) as pale yellow crystals 
(yield: 89.6%). 
1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 3.21(6H, s), 6.56(1H, dd, J=0.4, 9.2Hz), 7.91(1H, 
dd, J=2.4, 9.2Hz), 8.55(1H, dd, J=0.4, 2.4Hz), 9.77(1H, s). 
Exam ple 191-3: S ynthesis of 1- f 1- ( 4-f luorophen ethvl ) - 
piperidln-4-yll -fi- r 1 -hydroxy- 1- ( 2-dimethvlaminopvridin-5- 
yl ) methyl 1 indoline 



1 - [ 1 - ( 4 - Fluorophenethyl ) piperidin - 4 -yl ] - 6 - 
bromoindoline (0.5 g) and 2-dimethylamino-5-f ormylpyridine 
(0.345 g) were treated as in Example 130 to give the title 
compound (0.376 g) as a colorless oil (yield: 65.3%). 

Next , hydrochloric acid was added thereto to give the 
hydrochloride of the title compound as an amorphous solid, 
m.p. (hydrochloride): 185 - 196°C. 
Hydrochloride 
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X H-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.86(2H,m), 2 . 08-2 . 18 ( 2H, m) , 2.86(2H, t, J=8.4Hz) , 
3.07-3.15(4H, m), 3.21(6H, s), 3.71(2H, m) , 3.34(2H, t, 
J=8.4Hz), 3.64(2H, br-d) , 3.73(1H, m) , 5.63(1H, s), 6.56(1H, 
d, J=7.4Hz), 6.69(1H, s), 6.98(1H, t, J=7.4Hz), 7.18(3H, m) , 
7.34(2H, m) , 7.85(1H, dd, J=2.0, 9 . 6Hz ) , 7.90(1H, d, J=2 . 0Hz ) . 
ESI-Mass: 475.2(MH+). 

Example 192-1 ; Synthesis of 5-bromo-2-ch1 oropyridl ne 



5-Bromo-2-methoxypyridine (1.88 g) was treated in 
accordance with the method described in Synth. Commun. , 29 71 
(1990). to give the title compound (0.046 g) as a pale yellow 
oil (yield: 14.2%). 
X H-NMR (400 MHz, CDC1 3 ) : 

8{ppm) 7.24(1H, dd # J=0.4, 8.1Hz), 7.77(1H, dd, 3=2.4, 
8.1Hz), 8.47(1H, dd, J=0.4, 2 . 4Hz ) . 

Example 1971-2; Synthesis of 1- n - ( 4-f In nrop hp.n eth yl ) - 
Piper i d in - 4 - vl 1 - 6 - f 1 - hydroxy- 1 - ( 2 - ch 1 orop y:r 1 d i n - 5 -yl ) - 
methyl 1 indoline. 
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5-Bromo-2-chloropyridine (0.151 g) and l-[l-(4- 
f luorophenethyl )piperidin-4-yl] -6-f ormylindoline (0.2 g) 
were treated as in Example 93 to give the title compound _( 0 . 130 
g) as a colorless oil (yield: 49.7%). 

Next , hydrochloric acid was added thereto to give the 
hydrochloride of the title compound as an amorphous solid, 
m.p. (hydrochloride): 136°C. 
Hydrochloride 
'H-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.84(2H, m) , 2.12(2H, m) , 2.84(2H, t, J=8.4Hz), 
3. 04-3. 17 (4H, m) , 3.16(2H» t , J=8.4Hz) , 3.65(2H, br-d) , 3.74(1H, 
m) , 5.68(1H, s), 6.58(1H, d, J=7.6Hz), 6.64(1H, s), 6.97(1H, 
d, J=7.6Hz), 7.19(2H, m) , 7.34(2H, m) , 7.43(1H, d, J=8.4Hz), 
7.76(1H, dd, J=2.4, 8 . 4Hz ) , 8.42(1H, d, J=2.4Hz). 
ESI-Mass: 466.KMH+). 

Example 193; Synth es is of 1- r 1- (4 -f luorophenethyl ) - 
piperidin-4-yl 1 -6- r 1- (2 - th iazolyl) -1-hydroxymethy ll 
indoline 
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Thiazole (0.12 ml) was dissolved in tetrahydrof uran (5 
ml). In a nitrogen atmosphere at -78°C, a 1.66 M solution (1.0 
ml) of n-butyllithium in n-hexane was added dropwise into the 
solution obtained above and the resultant mixture was stirred 
under the same conditions for 10 min. Next, l-[l-(4- 
f luorophenethyl)piperidin-4-yl] -6-f ormylindoline (0.5 g) 
dissolved in tetrahydrof uran (7 ml) was added thereto and the 
resultant mixture was stirred at -78°C for 3 hr . To the reaction 
solution were successively added a saturated aqueous solution 
of ammonium chloride and ethyl acetate (200 ml) and the layers 
were separated. The organic layer was washed with brine, dried 
over anhydrous sodium sulfate and concentrated under reduced 
pressure. The resulting residue was purified by NH-silica gel 
column chromatography (hexane/ethyl acetate/methanol system) 
to give the title compound ( 0 . 134 g ) as a pale yellow oil (yield: 
32 . 6%) . 

Next, oxalic acid (3 mg) was added to 40 mg of the above 
product to give the oxalate of the title compound as a colorless 
amorphous solid. 
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m.p. (oxalate): 118°C. 
Oxalate 

1 H-NMR (400 MHz, DMSO-dJ: 

6(ppm) 1.78(4H, m) , 2.84(2H, t, J=8.6Hz), 2.89(4H, m) , 
2.95(2H, m), 3.32(2H, t, J=8.6Hz), 3.37(2H, m) , 3.58(1H, m) , 
4.81(1H, s), 5.56(1H, s), 6.00(1H, d, J=7.2Hz), 6.95(1H, d, 
J=7.2Hz), 7.15(2H, m) , 7.31(2H, m) , 7.59(1H, d, J=3 . OHz ) , 
7.66(1H, d,'J=3.0Hz). 
ESI-Mass: 438.2(MH+). 

E x a mp le 1 94 : Synthesis of 1- r 1- f 4-f luorophenethyl ) - 
piperidin-4-yll -6- f 2-thiazolylcarbonvl ) indoline 



1 - [ 1 - ( 4 - Fluorophenethyl ) piper idin - 4 -yl ] - 6 - [ 1 - ( 2 - 

thiazolyl) -1-hydroxymethyl] indoline (0.1 g) was treated in 
accordance with the method described in J. Org. Chem. , 2480 
(1978). to give the title compound (0.022 g) as a yellow oil 
(yield: 22.1%). 

Next, oxalic acid (5 rag) was added thereto to give the 
oxalate of the title compound as a colorless amorphous solid, 
m.p. (oxalate): 132°C. 




- 397 - 



Free 

'H-NMR (400 MHz , CDCI3 ) : 

5(ppm) 1.51(4H, m) , 1.82(2H, m) , 2.62(2H, m) , 2.80(2H, m) , 
2.97(2H, t, J=8.4Hz), 3.14(2H, m) , 3.43{2H, t, J=8.4Hz), 
3.49(lH,m), 6.20(2H, m) , 7.11(3H, m) , 7.17(1H, br-s) , 7.61(1H, 
d, J=3.2Hz), 7.89(1H, d, J=7.6Hz), 7.99(1H, d, J=3.2Hz). 
FAB -Mass : 436 (MH+). 

Example 195: Synthesis of 1 - r 1- ( 4-f 1 norophenethyl ) - .. 
pj peridin-4-yll -6- r 1- f 4-thia7.olyl) -1-hydroxymethyll indoline 



4-Bromo-2-trimethylsilylthiazole (0.2 g) synthesized in 
accordance with the method described in J- Org. Chem. , 1749 
(1988). and 1- [ 1- ( 4-f luorophenethyl)piperidin-4-yl] -6- 
f ormylindoline (0.2 g) were treated as in Example 193 to give 
the title compound (0.039 g) as a pale yellow oil (yield: 15.7%). 

Next , oxalic acid ( 4 mg ) was added thereto to give the 
oxalate of the title compound as an amorphous solid, 
m.p. (oxalate): 115°C. 
Oxalate 

1 H-NMR (400 MHz, DMSO-dJ : 



5(ppm) 1.78(4H, m), 2.74(2H, m) , 2.83(2H, t, J=8.4Hz), 
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2.89(2H, m) , 2.97(211, m) , 3.31(2H, t, J=8.4Hz), 3.38(2H, m) , 
3.57(1H, m) , 5.72(1H, s), 6.55(2H, m) , 6.92(1H, d, J=7.2Hz), 
7.15(2H, m) , 7.31(2H, m) , 7.44(1H, dd, J=0.4, 2.0Hz), 8.96(1H, 
d, J=2.0Hz). 
FAB -Mass : 438 (MH+ ) . 

Example 195; Synthesis of I- \ l- f 4-f luprophenethyl) - 

pi peridin-4-yll -6- I 1- ( 5-thiazolyl) - 1 -hydroxymethyl 1 indoline 



2-Trimethylsilylthiazole (0.134 g) and l-[l-(4- 
f luorophenethyl)piperidin-4-yl] -6-f ormylindoline (0.2 g) 
were treated as in Example 193 to give the title compound (0.145 
g) as a pale yellow oil (yield: 58.4%). 

Next, oxalic acid (15 mg) was added thereto to give the 
oxalate of the title compound as an amorphous solid, 
m.p. (oxalate) : 112°C. 
Oxalate 

'H-NMR (400 MHz , DMS0-d 6 ): 

S(ppm) 1.80(4H, m) , 2.86(2H, t, J=8.4Hz), 2.91(4H, m) , 
3.04(2H, m) , 3.33(2H, t, J=8.4Hz), 3.46(2H, m) , 3.62(1H, m) , 
5.90(1H, s), 6.58(2H, m) , 6.97(1H, d, J=7.2Hz), 7.16(2H, m) , 
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7.31(2H, m) , 7.66(1H, s), 8.93(1H, s). 
FAB-Mass : 438(MH+). 

Exa mp l e 19 7; Sy nthe s is of 1 - 1" 1- ( 4-f luorophenethyl ) - 
piperiain-4-yll -6- r 1-hydroxy-l - fpy rlm idin- 2 -yl) methyl 1 - 
indol in e 



2-Tributylstannylpyridine (0.2 g) synthesized, in 
accordance with the method described in J. Am. Chem. Soc . , 1481 
(1978). and 1- [ 1- ( 4-f luorophenethyl ) piperidin- 4 -yl ] -6- 
formylindoline (0.21 g) were treated in accordance with the 
method described in Tetrahedron Lett. , 275 (1994) . to give the 
title compound (0.038 g) as a yellow oil (yield: 16.2%). 

Next, oxalic acid (8 mg) was added thereto to give the 
oxalate of the title compound as an amorphous solid, 
m.p. (oxalate): 123°C. 
Oxalate 

1 H-NMR (400 MHz , DMS0-d 6 ): 

6(ppm) 1.84(4H, m) , 2.82(2H, t, J=8.2Hz), 2.98(2H, m) , 
3.04(2H, m) , 3.19(2H, m) , 3.29(2H, t, J=8.2Hz), 3.58(2H, m) , 
3.68(1H, m) , 5.65(1H, s), 6.60(1H, d, J=7.2Hz), 6.65(1H, s). 
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6.9K1H, d, J=7.2Hz), 7.18(2H, m) , 7.33(2H, m) , 7.36{1H, t, 
J=4.8Hz), 8.76(2H, d, J=4.8Hz). 
ESI -Mass : 433.3 (MH+) . 

F.xampl p 1 QR : Synfhpsis of 1 - \ 1 - f 4 - f 1 nornp hprifit -hyl ) - 
piperirHn-4-yll - 6 - [1 -hydroxy- 1 - fpyrimi fli n - 5 -yl 1 m ethyl 1 - 
i nfinl i ne 



5 -Bromopyridine (1.27 g) and 1 - [ 1 - ( 4 - f luoro - 
phenethyl) piperidin- 4 -yl] - 6 - f ormylindoline (0.21 g) were 
treated in accordance with, the method described in Synth. 
Commun., 253 (1994). to give the title compound (0.624 g) as 
a pale yellow oil (yield: 36.1%). 

Next, oxalic acid (32 mg) was added to 0.156 g of the above 
product to give the oxalate of the title compound as a 
hygroscopic amorphous solid. 
Oxalate 

'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.78-1.92 (4H, m) , 2.84(2H, t, J=8.4Hz) , 2.95(4H, 
m) , 3.13(2H, m) , 3.23(2H, t, J=8.2Hz), 3.51(2H, m) , 3.68(1H, 
m) , 5.7K1H, s) , 6.59(1H, d, J = 7.0Hz), 6.60(1H, s), 6.97(1H, 
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d, J=7.0Hz), 7.17(2H, m) , 7.33(2H, m) , 8.75(2H, s), 9.04{1H, 
s) . 

FAB - Mass : 433(MH+). 

Fxampl p 1 99: SynMiPsi s of 1 - [1 - U - f 1 iinrnphpnpt.hyl 1 - 

pi peri di n - 4 -yl 1 - f, - p -hydrnyy- 1 - ( 7. - pyrrol yl Irnp.thyl 1 indnl ine 



1- [1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
bromoindoline (0.2 g) and 2 -pyrrolecarboxyaldehyde (0.44 ml) 
were treated as in Example 193 to give the title compound (0.044 
g) as a colorless oil (yield: 21.0%). 
Free 

X H - NMR (4 0 0 MHz, CDC1 3 ) : 

5(ppm) 1 . 80 (4H, m) , 2 . 14 (2H, m) , 2.60 (2H, m) , 2 . 81 (2H, m) , 
2.94(2H, t, J=8.4Hz), 3.12(2H, br-d). 3.38(1H, m) , 3.42(2H, t, 
J=8.4Hz), 5.79(1H, s), 6.03(1H, m) , 6.13(1H, m) , 6.50QH, d, 
J=l . 2Hz) , 6 . 62 (1H, dd, J=l . 2 , 7 . 2Hz) , 6 . 71 (1H, m) , 6 . 97 (2H, m) , 
7.02(1H, d, J=7.2Hz), 7.15(2H, m) , 8.33(1H, m) . 
Fab-Mass: 420(MH+). 

^ampIP 200- Synfhpsis of 1 - f 1 - (4 - f 1 u or oph P n ft th vl ) - 
pippridin-4-yl ] -6-N,N-rlinnprhy1aTn i nnmpfhyl i ndol ine 
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1- [1- (4 -Fluorophenethyl) piperidin-4 -yl] -6-amino- 
methylindoline (500 mg) , formaldehyde (290 mg) and formic acid 
(180 mg) were treated as in Example 170 to give the hydrochloride 
(60 mg) of the title compound as a pale brown hygroscopic 
amorphous solid (yield: 9.3%). 

1 H - NMR (4 00 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 94 -2 . 03 (2H, m) , 2 . 04 - 2 . 17 (2H , m) , 2.66(3H, s) , 
2.67 (3H, s), 2.92(2H, t , J=8Hz) , 3 . 00 - 3 . 12 (4H, m) , 3.26-3.35(2H, 
m) , 3 .39 (2H, t, J=8Hz) , 3.58-3.70(3H,m), 4 . 12 (2H, s), 6.65(1H, 
d, J=8Hz) , 6.93(1H. s) , 7.08(1H, d, J=8Hz) , 7 . 16 - 7 . 21 (2H, m) , 
7 .32-7 .36 (2H. m) , 10.52{1H, br-s), 10.62(1H, br-s). 
FAB -Mass : 382 (MH+). 

F.xampl p> 201 -1 ; flyntTipsis of 1 - f 1 - ( 4 - f 1 i i oroph en e th vl ) - 
pi p^T-i rH n - 4 - yl ] -fi-hrnrnoinrinls 
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1- [1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
bromoindoline (0.1 g) was dissolved in chloroform (27 ml). 
After adding manganese dioxide (2.75 g) , the resultant mixture 
was heated under reflux for 4 hr . Then manganese dioxide was 
filtered off and the filtrate was concentrated under reduced 
pressure to give the title compound (0.480 g) as a yellow oil 
(yield: 96.5%) . 
1 H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2 . 0 9 (4H, m) , 2 .25 (2H, m) , 2 .50 (2H, m) , 2 . 82 (2H, m) , 
3.17 (2H, br-d) , 4.17 (1H, m) , 6.49 (1H, d, J=2.8Hz) , 6.99 (2H, m) , 
7.18(2H, m) , 7.20(1H, d, J = 8.4Hz), 7.21(1H, d, J=2.8Hz), 
7.48(1H, d, J=8.4Hz), 7.53(1H, br-s). 

Kxampl e 2 01 - 2 : Rynthpsis of 1 - [ 1 - ( A - f 1 n or ophen e thy 1 ) - 
pipe-rirHn-4-yt] - f, - (4-fl uorophenyl ) -indole 



1- [1- (4 -Fluorophenethyl) piperidin-4 -yl] - 6 -bromoindole 
(0.1 g) , 4 - f luorophenylboronic acid (0.067 g) , 
tetraquistripehnylphosphine palladium (0.014 g) and sodium 
carbonate (0.12 g) were dissolved in toluene (5 ml) and water 
(1.2 ml) and the resultant solution was stirred at 90°C for 12 
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hr. After filtering the reaction mixture, ethyl acetate and 
a saturated aqueous solution of sodium bicarbonate were added 
to the filtrate and the layers were separated. The organic 
layer was washed with brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. Then the 
residue was purified by silica gel column chromatography 
{hexane/ethyl acetate system) to give the title compound (0.075 
g) as pale yellow crystals (yield: 71.6%). 
X H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2 . 19 (4H, m) , 2 . 42 (2H, m) , 2 . 7 5 (2H, m) , 2 . 89 (2H, m) , 
3.27(2H, m) , 4.33{1H, m) , 6.51(1H, d, J = 2.4Hz), 6.98(2H, m) , 
7.14{6H, m) , 7.30(1H, dd, J-1.4, 8.0Hz), 7.44(1H, s), 7.59(2H, 
m) , 7.67 (1H, d, J=8 . 0Hz) . 

Kvampl p 201 - t: Synthesis nf 1 - f1 - (4 - fhiorophenethyl ) - 
p-ip^r-irHri-4-yl] - 6 - ( 4 - f 1 nornphpnyl ) i ndol nnp 



1- [1- (4 -Fluorophenethyl) piperidin-4 -yl] -6- (4- 
fluorophenyl) indole (0.075 g) was treated as in Production 
Example 56-2 to give the title compound (0.020 g) as a yellow 
oil (yield: 26.6%) . 

Next, oxalic acid was added thereto to give the oxalate 
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of the title compound. 

m.p. (oxalate) : 130 - 145°C. 

Oxalate 

'H-NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.93{2H, m) , 2.08(2H, m) , 2.93 (2H, t, J=8.2Hz), 
3.10(4H, m) , 3.25{2H, m) , 3.39(2H, t, J=8.2Hz), 3.64(2H, m) , 
3.89(1H, m) , 6.77(1H, s) , 6.82(1H, d, J=7.4Hz), 7.00(1H, d, 
J=7.4Hz), 7.19(2H, m) , 7.25(2H, m) , 7.34(2H, m) , 7.65(2H, m) . 
FAB -Mass : 417 (MH+) . 

Ryainplp 202: SynthRSis of 1 - f 1 - (4 - f 1 nornphenethyl ) - 
p-ippT-irHn-4-yl] - fi - (2 -pyrrnl i don - 1 -yl ) methyl i ndol ins 



60% Sodium hydride (40 mg) was added to a solution of 
2 -pyrrolidone (85 mg) in dimethyl formamide (10 ml) and the 
resultant mixture was stirred at 50°C for 2 hr . Next, 1- 
[1- (4-f luorophenethyl)piperidin-4 -yl] -6- 

chloromethylindoline (200 mg) was added thereto and the 
resultant mixture was stirred for additional 2 hr . Then ethyl 
acetate and water were added to the reaction solution and the 
layers were separated . The organic layer was washed wi th brine , 
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dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was purified by silica gel column 
chromatography (ethyl acetate/e thanol system) followed by 
conversion into a hydrochloride in a conventional manner to give 
the hydrochloride (170 mg) of the title compound as a purple 
powder (yield: 69%) . 
m.p. (hydrochloride) : 140 - 142°C. 
1 H - NMR (4 00 MHz , DMSO-d 6 ) : 

5(ppm) 1 . 81-1 . 92 (4H, m) , 1 .94-2 . 08 (2H, m) , 2.25(2H, t, 
J=8Hz) , 2 . 81-2 . 87 (2H, m) , 3 . 0 0 - 3 . 35 ( 10H, m) , 3 . 57 - 3 . 7 4 ( 3H , m) , 
4 .22 (2H, s), 6 .35 (1H, s), 6 . 40 (1H, d, J=8Hz) , 6 . 96 (1H, d, J=8Hz) , 
7 .14-7.19 (2H, m) , 7 . 3 0 - 7 . 34 ( 2H , m) . 
FAB - Mas s : 422 (MH+) . 

Ryampl p 203: Syn th p s i r of 1 - [ 1 - ( 4 - ft nornph pn pthyl ) - 
p-i pp-ri di n -4 - yl 1 - 6 - (9. - pi ppri don - 1 -yl ) methyl i nfl o l Ine. 



2-Piperidone (64 mg) , 60% sodium hydride (26 mg) and 
1- [1- (4 - f luorophenethyl ) piperidin - 4 -yl] -6- 

chloromethylindoline (200 mg) were treated as in Example 202 
to give the hydrochloride (130 mg) of the title compound as a 
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dark red hygroscopic amorphous solid (yield: 51%). 
X H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.60-1.73 (4H, m) , 1 . 8 2 - 1 . 8 9 ( 2H , m) , 2 . 02 - 2 . 15 ( 2H , 
m) , 2.26 -2.32 (2H, m) , 2.87(2H, t, J = 8Hz), 3 . 04 - 3 . 1 6 ( 6H , m) , 
3.21-3.28(2H. m), 3.34(2H, t, J=8Hz), 3.60-3.70(2H,m), 4.40(2H, 
s) , 6.4K1H, s) , 6.45(1H, d, J=8Hz), 6.98(1H, d, J=8Hz), 
7 . 16 -7 . 21 (2H, m) , 7 . 3 2 - 7 . 3 6 ( 2H , m) . 
FAB -Mass : 436 (MH+). 

KYampIP O.CiA- SynthPsiR of 1 - M - U - f 1 n or onh en e t h vl ) - 
pi pprirtin-4-yl 1 -6 - f snrrini tni do - 1 -vl )fflf>f hvl i ndol 1 Tie 



Succinimide {64 mg) , 60% sodium hydride (26 mg) and 
1- [1- (4-fluorophenethyl)piperidin-4-yl3 -6- 

chloromethylindoline (200 mg) were treated as in Example 2 02 
to give the hydrochloride (14 0 mg) of the title compound as a 
dark purple hygroscopic amorphous solid (yield: 55%) . 
1 H - NMR (400 MHz , DMSO-dJ : 

5(ppm) 1 . 84-2 . 05 (4H, m) , 2.67(4H, s), 2.85(2H, t, J = 8Hz), 
3 . 02 -3 . 20 (4H, m) , 3 . 24 - 3 . 3 5 ( 4H , m) , 3 . 6 0 - 3 . 7 5 ( 3H , m) , 4.43(2H, 
s) , 6 .41-6 .44 (2H, m) , 6.94 (1H, d, J=8Hz) ( 7 . 17 - 7 . 22 ( 2H , m) , 




O 



408 



7.32-7.37 (2H, m) . 



FAB - Mas s : 436 (MH+) . 



Fvam plP ^ynthPRis of 1 - M - f 4 - f 1 u oronh e n eth vl ) - 



pipp-HrHn-4-yl] - 6 - fgliit-arimidn-1 - yl)mef.hy1indoli.ne 



O 




F 



Glutarimide (73 mg) , 60% sodium hydride (26 mg) and 
1- [1- (4-fluorophenethyl)piperidin-4-yl] - 6 - chloromethyl - 
indoline (200 mg) were treated as in Example 202 to give the 
oxalate (240 mg) of the title compound as a pale brown powder 
(yield: 82%) . 

m.p. (oxalate) : 109 - 111°C. 
X H -NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.80-1.9K6H, m) , 2.65(4H, t, J=6Hz) , 2.83(2H, t, 
J=8Hz) , 2 . 92-3 . 04 (4H, m) , 3 . 12 - 3 . 2 2 ( 2H , m) , 3 .31 (2H, t, J=8Hz) , 
3 .49-3 .71 (3H, m) , 4.72{2H, s) , 6 . 3 5 - 6 . 37 ( 2H , m) , 6.91(1H, d, 
J=8Hz) , 7.15-7.20 (2H, m) , 7 . 31 - 7 . 35 (2H, m) . 
FAB - Mas s : 450 (MH+) . 

F.xampl p 206 - .qynt-bpsi s nf 1 - f 1 - ( 4 - f 1 norophsnfithyl ) - 
pippriri-in-4-yll - 6- (2 - imid^7:olirlnnyl'l mpthyl inrlnl inp. 



409 



HN 



0 




2 - Imidazolidone (60 mg) , 60% sodium hydride (28 mg) and 
1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 

chloromethylindoline (260 mg) were treated as in Example 202 
to give the oxalate (120 mg) of the title compound as white prisms 
(yield: 33%) . 

m.p. (oxalate) : 184 - 186°C. 
1 H - NMR (4 0 0 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 80-1 . 89 (4H, m) , 2.86(2H, t, J = 8Hz) , 2.90-2.99(4H, 
m) , 3 .08-3 .24 (6H, m) , 3.33<2H, t, J=8Hz), 3 . 47 - 3 . 5 5 ( 2H , m) , 
3 . 60-3 . 68 (1H, m) , 4.10(2H, s) , 6 . 34 - 6 . 37 (2H, m) , 6.43(1H, d, 
J=8Hz) , 6 . 97 (1H, d, J=8Hz) , 7 . 15 -7 . 19 (2H, m) , 7 . 3 1 - 7 . 3 4 ( 2H , m) . 
FAB -Mass : 423 (MH+). 

Ryampl p 2 07 • Synthesi r of 1 - fl - ( 4 - f 1 liorop h en ft thvl ) - 
pippr-i di n -4 - yl 1 - 6 - (2 r 4 - i mi da ?:o1 i di nedi on - 3 - 
yl ) methyl i ndnl i tip 
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Hydantoin (130 mg), 60% sodium hydride (54 mg) and 1- 
[1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 

chloromethylindoline (400 mg) were treated as in Example 202 
to give the title compound (230 mg) as a white powder (yield: 
49%) . 

m.p. : 191 - 193°C. 
'H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.68-1.84 (4H, m) , 2 . 1 1 - 2 . 2 1 ( 2H , m) , 2 . 5 6 - 2 . 6 3 ( 2H , 
m) , 2 .76-2 .83 (2H, m) , 2.90(2H, t, J=8Hz) , 3 . 06 - 3 . 15 (2H, m) , 
3 .39 (2H, t, J = 8Hz) . 3 . 35 - 3 . 46 (1H, m) , 3 .92 (2H, s) , 4 .57 (2H, s) , 
5 . 90 (1H, s), 6.47(1H, s) , 6 . 65 (1H, d, J=8Hz) , 6.94-7.00(3H # m) , 
7 . 13 -7 . 19 (2H, m) . 
FAB -Mass : 436 (MH+) . 

Rvampl p 2 08; fiynt-hpg-iR nf 1 - f 1 - M-fl nnrnphsnsthyl ) - 
pi ppri din-4-yl) - 6- (7- nyannl •> don - 3 - yl ) TTipthyl i ndol i ne 
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2 - Oxazolidone (120 mg) , 60% sodium hydride (54 mg) and 
1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 

chloromethylindoline (400 mg) were treated as in Example 202 
to give the hydrochloride (450 mg) of the title compound as a 
pale red hygroscopic amorphous solid (yield: 92%). 
1 E - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 82-1 . 90 (2H, m) , 2 . 05 - 2 . 18 (2H, m) , 2.89(2H, t, 
J=8Hz) , 3 . 03 -3 . 15 (4H, m) , 3 . 1 9 - 3 . 2 8 ( 2H , m) , 3 . 3 1 - 3 . 8 0 ( 7H , m) , 
4 . 21 -4 . 29 (4H, m) , 6 . 4 4 - 6 . 5 0 (2H , m) , 7.01(1H, d, J=8Hz), 
7.16-7.21 (2H, m) , 7 . 32 -7 . 36 (2H, m) . 
FAB-Mass : 424 (MH+) . 

RxampT p 2 09- Synt-hpsi R of 1 - f 1 - (4-flnnrnphpnpthyl ) - 

pipp-rid-in-4-yll - fi - f ? f d - fhi aznl i d i npdi on - 3 -yl ) methyl i ndol ins 



2 , 4 - Thiazol idinedione (110 mg), 60% sodium hydride (40 
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mg) and 1 - [ 1 - ( 4 - f luorophene thyl ) piperidin - 4 - yl ] - 6 - 
chloromethylindoline (300 mg) were treated as in Example 202 
to give the hydrochloride {120 mg) of the title compound as a 
red hygroscopic amorphous solid (yield: 30%) . 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.83-2.06(4H. m) , 2.86(2H, t, J=8Hz) , 3.10-3.19(4H, 
m) , 3 .24-3.35 (4H, m) , 3 . 6 0 - 3 . 7 6 ( 3H , m) , 4.27(2H, s), 4.56(2H, 
s>, 6.43 -6.45(2H, m) , 6.97(1H, d, J=8Hz), 7 . 17 - 7 . 22 ( 2H , m) , 
7.32-7.36 (2H, m) . 
FAB -Mass : 454 (MH+) . 

F.yample 210: Synthesis nf 1 - \ 1 - (4 - f In oroph en e thy 1 ) - 
pipff-r-idin-4-yll - fi - f pyrrol - 1 -yl ) methyl inrinl i ne 



Pyrrole (50 mg) , 60% sodium hydride (30 mg) and 1-[1- 
(4 - f luorophene thyl) piperidin -4 -yl] - 6 -chloromethylindoline 
(250 mg) were treated as in Example 202 to give the hydrochloride 
(240 mg) of the title compound as a brown powder (yield: 82%) . 
m.p. (hydrochloride): 162°C (decomp.). 
X H - NMR (4 0 0 MHz , DMSO-d s ) : 

5(ppm) 1 . 80 - 1 . 87 (2H, m) , 2 . 0 6 - 2 . 1 9 ( 2H , m) , 2.84(2H, t, 
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J = 8Hz), 2.99-3.12(4H, m) , 3.18-3.25(2H, m) , 3.33(2H, t, J=8Hz) , 
3 .56 - 3 .70 (3H, m) , 4.92<2H, s), 5 . 94 - 5 . 9 6 ( 2H , m) , 6.41(1H, d, 
J=8Hz) , 6.52{1H, s) , 6 . 7 5 - 6 . 7 7 ( 2H , m) , 6.95(1H, d, J=8Hz), 
7 . 14 - 7 . 19 (2H, m) , 7 . 2 9 - 7 . 3 4 ( 2H , m) , 11.06(1H, br-s). 
FAB-Mass : 405 (MH+) . 

Kxampl e 211: Synthpsi r of 1-f1-(4-f1 unrnphpTi ethyl ) - 
p-ipRridin-4-yl ] - 6 - H mi riazol -1 -yl ) mp.t.hyl indoline 



Imidazole (50 mg) , 60% sodium hydride (30 mg) and 1- 
[1- (4 - f luorophenethylpiperidin- 4 -yl] - 6 - chloromethyl indoline 
(250 mg) were treated as in Example 202 to give the hydrochloride 
(260 mg) of the title compound as a red hygroscopic amorphous 
solid (yield: 88%) . 
"H-NMR (400 MHz, DMS0-d«) : 

5(ppm) 1 . 81-1 . 90 (2H, m) , 2 . 15 - 2 . 2 8 ( 2H , m) , 2.86(2H, t, 
J=8Hz) , 2 . 99 -3 . 14 (4H, m) , 3 .21-3 .29 (2H, m) , 3.3 6 (2H, t, J=8Hz) , 
3 . 58 -3 . 68 (3H, m) , 5.25(2H, s), 6.59(1H, d, J=8Hz), 6.81(1H, s), 
7 . 01 (1H, d, J=8Hz) , 7.14-7.19(2H, m) , 7.30-7.34(2H, m) , 7 . 66 (1H 
s) , 7.82(1H, s) , 11.07(1H, br-s). 
FAB -Mass : 405 (MH+) . 
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Example 212: ^ynfbps i s nf 1 - M - ( 4 - f 1 n orooh en e t . h vl ) - 
pi peri di n - 4 -yl ) - fi - M . 2 , 1 - tri azol - 1 - vl ) m ethyl i ndol i ne and 1 - 
[1 - (4 - f 1 unrophpnpl-h y l ^p i peririin-4-vTl - 6 - M , 2,3-t . riazo" I -2- 
yl ) methyl i ntinl i np 



1 , 2 , 3 -Triazole (51 mg) , 60% sodium hydride (30 mg) and 
1- [1- (4-f luorophenethyl) piperidin-4 -yl] - 6 - chloromethyl - 
indoline (250 mg) were treated as in Example 202 to give the 
hydrochloride (180 mg) of highly polar l-[l-{4- 
f luorophenethyl) piperidin- 4 -yl] -6- (1,2, 3-triazol-l- 
yl) methylindoline as a dark red hygroscopic amorphous solid 

(yield: 61%), and also the hydrochloride (40 mg) of lowly polar 
1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- { 1 , 2 , 3 - triazol - 2 - 
yl ) methylindoline as a pale red hygroscopic amorphous solid 

(yield: 14%) . 

M ) 1 - [ 1 - ( 4 - F1 nornphpnpt-hyl ^pipffriciin-4-yl 1 - 6 - (1.2 . 3- 
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t-riazol -1 - yl I mpfh yl i nriol ine (.highly polar) 

'H-NMR (400 MHz, DMSO-dJ : 

5(ppm) 1 . 80- 1 . 88 (2H, m) , 2 . 0 5 - 2 . 1 8 ( 2 H , m) , 2.87(2H, t, 
J=8Hz) , 3.02-3.14(4H, m) , 3.21-3.30(2H, m) , 3.34(2H, t, J = 8Hz), 
3 . 60 -3 . 75 (3H, m) , 5.46(2H, s), 6.5K1H, d, J=8Hz), 6.57(1H, s), 
7 . 00 <1H, d, J=8Hz) , 7.16-7.2K2H, m) , 7.32-7.40(2H, m), 7 . 73 (1H, 
s) , 8.17(1H, s) , 10.88(1H, br-s) . 
FAB - Mas s : 406 (MH+). 

12.) l-fl-(4-Fl unrnphsnpthyl )piperidi n - 4-vl1 -6 - (1,2,3- 

t-ria^ol -2-yl ^mpj-hyl i nriol i tip. (1 nwl y polar) 

X H - NMR (400 MHz, DMSO-d s ): 

5(ppm) 1.81-1.90 (2H, m) , 1 . 94 - 2 . 10 ( 2H , m) , 2.86(2H, t, 
J=8Hz) , 3.01-3.18(4H,m), 3 . 2 2 - 3 . 3 0 ( 2H , m) , 3.33(2H, t, J=8Hz) , 
3 . 60-3 .75 (3H, m) , 5.49(2H, s), 6.45(1H, d, J=8Hz), 6.48(1H, s) , 
6 . 9 8 <1H, d, J=8Hz) , 7 . 17 - 7 . 22 ( 2H , m) , 7 . 3 2 - 7 . 3 6 ( 2H , m) , 7 .78 (2H, 
s) . 

FAB -Mass : 406 (MH+). 

Ryampi a 21 ? • Synthes is of 1 - H - (4 - f 1 norophenet-hyl ) - 
p-ipp>T--irHn-4-y1 ] - 6 - M r 2 . 4 - f r i a zol - 2 - vl )TTip rhv1 i nriol ine 
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1 , 2 , 4 - Triazole (51 mg) , 60% sodium hydride (30 rag) and 
1- [1- (4 -f luorophenethylpiperidin - 4 -yl] - 6 - chloromethyl - 
indoline (250 mg) were treated as in Example 202 to give the 
hydrochloride (210 mg) of the title compound as a brown 
hygroscopic amorphous substance (yield: 71%). 
'H-NMR (4 00 MHz, DMSO-d 6 ) : 

5(ppm) 1.81-1.90 (2H, m) , 1 . 95 - 2 . 14 ( 2H , m) , 2.87(2H, t, 
J=8Hz) , 3.01-3.15(4H, m) , 3 . 21-3 . 32 (2H, m) , 3 . 34 (2H, t, J=8Hz) , 
3.60-3.74(3H, m) , 5.27 (2H, s), 6.48 (1H, d, J=8Hz) , 6.50-6.59 (1H, 
m) , 6.99(1H, d, J=8Hz) , 7 . 17 - 7 . 22 (2H. m) , 7 . 3 2 - 7 . 4 0 ( 2H , m) , 
7.97-8.00(lH, m) , 8 . 64 - 8 . 72 (1H, m) . 
FAB -Mass : 406 (MH+) . 

Exampl e 21. 4 .: Synthfisis of 1 - f 1 - ( 4 - f 1 uorophenethyl ) - 
pip<=n-i tii n - A - yl ] - 6 - (2-1-.hi37.n1yl ) m^t-.hyl indoline 



A mixture of 1 - [ 1 - ( 4 - f luorophene thyl ) piperidin - 4 - yl ] - 
6 - thiocarbamoylmethylindoline (150 mg) , 40% 

chloroacetaldehyde (300 mg) , potassium carbonate (79 mg) and 
dimethoxyethane (32 ml) was stirred overnight . Then the liquid 
reaction mixture was filtered and the filtrate was concentrated 




F 
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under reduced pressure. To the residue were added 
trif luoroacetic anhydride (240 mg) , pyridine (210 mg) and 
dimethoxyethane (4 ml) and the resultant mixture was stirred 
for 30 min. Then the reaction solution was concentrated under 
reduced pressure and diluted with a saturated aqueous solution 
of sodium bicarbonate and ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium chloride and 
dried over anhydrous magnesium sulfate. The residue was 
purified by NH- silica gel column chromatography (hexane/e thyl 
acetate system) followed by conversion into a hydrochloride in 
a conventional manner to give the hydrochloride (40 mg) of the 
title compound as a brown hygroscopic amorphous solid (yield: 
23%) . 

X H - NMR (400 MHz, DMSO-d 6 ) : 

5{ppm) 1.82-1.90 (2H, m) , 2 . 03 - 2 . 15 ( 2H , m) . 2.88(2H, t, 
J=8Hz) , 3.03-3.15 <4H, m) , 3 . 2 0 - 3 . 2 8 ( 2H , m) , 3.35 (2H, t, J=8Hz) , 
3 .58-3 .66 (2H. m) . 3 . 68 - 3 . 80 (1H. m) , 4.23(2H, s) , 6.55(1H, d, 
J=8Hz), 6.57(1H, s) , 6.99(1H, d, J=8Hz) , 7 . 16 -7 . 21 (2H, m) , 
7 .31-7 .35 (2H, m) , 7.60(1H, s), 7.75(1H, s), 10.82(1H, br-s). 
FAB - Mass : 422 (MH+). 

F.xampl e 21 5 • Synthesis of 1 - f 1 - f 4 - f 1 uorophenet hvl ) - 
pi p^ri di n - 4 - yl ] - 1 - (4 -methnyyhen zyl ) i ndol i ne 
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3 - (4 -Methoxybenzyl ) indoline (0.2 g) and l-(4- 
f luorophenethyl) - 4 -piperidone (0.262 g) were treated as in 
Example 16 to give the title compound (0.343 g) as a colorless 
oil (yield: 94 . 9%) . 

Next, oxalic acid (36 mg) was added thereto to give the 
oxalate (0.101 g) of the title compound as colorless crystals, 
m.p. (oxalate): 187°C. 
Oxalate 

1 K - NMR (400 MHz, DMS0-d s ): 

5(ppm) 1.80(4H, m) , 2.63(1H, dd, J=9.0, 13.6Hz), 2.96(4H, 
m) , 3.15(4H, m) , 3.27(1H, t, J=8.6Hz), 3.43(1H, m) , 3.52(2H, 
m) , 3.67(1H, m) , 3.74(3H, s), 6.52(1H, d, J=7.6Hz), 6.55(1H, 
t, J=7.6Hz), 6.87(2H, d, J=8.4Hz), 6.92{1H, d, J=7.6Hz), 
7.0K1H, t, J=7.6Hz), 7.16(2H, d, J=8.4Hz>, 7.18(2H, d, 
J=8.4Hz), 7.32(2H, dd, J=6.0, 8.4Hz). 
ESI-Mass: 445.3 (MH+). 

F.xamplp 21 6 r SyTit-hpsis of 1 - I" 1 - f 4 - f 1 noroph en e thyl ) - 
piperidin-4-yl ] - Vmpthyl iniinl inp 
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3 -Me thylindoline (0.2 g) and 1 - ( 4 - f luorophene thy 1 ) - 4 - 
piperidone (0.50 g) were treated as in Example 16 to give the 
title compound (0.384 g) as a pale yellow oil (yield: 7.0.7%) . 

Next, hydrochloric acid was added thereto to give a salt 
followed by recrys tall i zation from ethanol . Thus the 
hydrochloride (0.314 g) of the title compound was obtained as 
colorless crystals, 
m.p. (hydrochloride): 232°C. 
Hydrochloride 
1 H - NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.25(3H, d, J=6.8Hz), 1.89(2H, m) , 2.33(2H, m) , 
2.88(1H. t, J=8.0Hz), 3.10(4H, m) , 3.23{3H, m) , 3.55 (1H, t, 
J=8.0Hz), 3.6K2H, m) , 3.78(1H, m) , 6.67(2H, m) , 7.06(2H, m) , 
7.18(2H, t, J=8.8Hz), 7.33(2H, m) . 
ESI-Mass: 339.2(MH+). 

Kxampl e 217: 1 - [1 - (A - f 1 irnrnphenpf hyl )piperidin-4-yl 1 - 5- 
rhln-ro-fi-ami-noindol i ne 
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N- Chlorosuccinimide (0.24 g) was added at room temperature 
to a solution of 1 - [1 - ( 4 - f luorophene thyl ) piperidin- 4 - yl ] - 6 - 
aminoindoline (0.5 g) in acetonitrile (50ml) and the resultant 
mixture was stirred for 1 hr . Then the reaction mixture was 
filtered and concentrated under reduced pressure. Next, a 5 
N aqueous solution of sodium hydroxide and ethyl acetate were 
added thereto and the layers were separated. The organic layer 
was washed with brine and dried over anhydrous magnesium sulfate . 
The resulting residue was purified by silica gel column 
chromatography (methylene chloride/ethanol system) to give the 
title compound (0.19 g) as a brown oil (yield: 34%). 
1 H - NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1 . 69-1 . 83 (4H, m) , 2 . 03 - 2 . 11 (2H, m) , 2 . 51 - 2 . 6 0 ( 2H , 
m) , 2.75-2 . 82 (2H, m) , 2.83(2H, t, J=8Hz), 3 . 08 - 3 . 15 (2H, m) , 
3 .20-3 .32 (1H. m) , 3.38(2H, t, J=8Hz), 3.85(2H, br-s), 5.89(1H, 
s) , 6.89(1H, s) , 6 . 92 -7 . 00 (2H, m) , 7 . 1 1 - 7 . 2 1 ( 2H , m) . 
Ex ample 21 8: Synthesi s of 1 - M - f 4 - f 1 iiorophenethyl ) - 
pi peri d i n - 4 - yl ] - R- chloro-fi-methanpsul fonylaininoindo l ine 
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1- [1- (4 - Fluorophenethyl ) piperidin- 4 -yl] -5-chloro-6- 
aminoindoline (0.19 g) and me thanesul f onyl chloride (0.058 g) 
were treated as in Example 116 to give the oxalate (160 mg) of 
the title compound as a pale red powder (yield: 58%). 
m.p. (oxalate) : 193 - 196°C. 
'H-NMR (400 MHz, DMSO-d s ) : 

5(ppm) 1.73 -1.83 (4H, m) , 2 . 8 1 - 3 . 0 0 ( 6H , m) , 2.91(3H.s), 
3 . 09 -3 . 15 (2H, m) , 3.37(2H, t, J=8Hz), 3 . 4 2 - 3 . 5 6 ( 2H , m) , 
3 . 58-3 . 65 (1H, m) , 6.49(1H, s) , 7.10(1H, s), 7 . 12 - 7 . 2 0 ( 2H , m) , 
7 .23-7 .31 (2H, m) . 
FAB -Mass : 452 (MH+) . 

Kxampl p 219- Synfhpsis of 1 - (~1 - (4 - f 1 noTophenpthyl ) - 
piperidin-4-yl 1 - 5 - rhl oro- 6 -methoxvi nriol ine 



N-Chlorosuccinimide (0 . 15 g) was added at room temperature 
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to a solution of 1 - [ 1 - ( 4 - f luorophene thy 1 ) piper idin - 4 - yl ] - 6 - 
methoxyindoline (0.39 g) in methylene chloride (5 ml) and the 
resultant mixture was stirred for 20 min. Then a 5 N aqueous 
solution of sodium hydroxide and ethyl acetate were added to 
the reaction solution and the layers were separated. The 
organic layer was washed with brine and dried over anhydrous 
magnesium sulfate. The resulting residue was purified by 
silica gel column chromatography (methylene chloride/ethanol 
system) followed by conversion into a hydrochloride to give the 
hydrochloride (0 . 10 g) of the title compound as a pale red powder 
(yield: 21%) . 

m.p. (hydrochloride) : 135 - 138°C. 
1 H - NMR (4 0 0 MHz, DMSO-d s ): 

5(ppm) 1. 83-2.08 (4H, m) , 2.82 (2H, t, J=8Hz) , 3 . 0 0 - 3 . 12 ( 4H , 
m) , 3 .21-3 .29 (2H, m) , 3.34(2H, t, J=8Hz), 3 . 6 0 - 3 . 67 ( 2H , m) , 
3 .72-3 . 84 (1H, m) , 3.79(3H, s) , 6.34(1H, s) , 6.99(1H, s) , 
7.15-7.20(2H, m) , 7 . 30 -7 . 34 (2H, m) . 
FAB -Mass : 399 (MH+) . 

Ryampl e ?.?.() : Synthesis of 1 - f 1 - ( 2 , 4 - rH f 1 uorophene thyl ) - 
pippri iiin-4-yl ] - fi-aminninflnl ins 
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1 - (Piperidin-4 -yl) - 6 -nitroindoline (3.5 g) was treated 
as in Example 2 or Example 110 to give the title compound (2.4 
g) as a pale yellow powder (yield: 40%) . 
1 H - NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.69-1.88 (4H, m) , 2 . 0 9 - 2 . 15 ( 2H , m) , 2 . 52 - 2 . 60 (2H , 
m) , 2.78-2.89 (2H, m) , 3 . 07 - 3 . 1 1 ( 2H , m) , 3 . 14 - 3 . 21 (1H, m) , 
3.22(2H, t, J=8Hz) , 3.50(2H, br-s), 5.81(1H, s) , 5.98(1H, d, 
J=8Hz) , 6 .72-6.83 (3H, m) , 7 . 10 - 7 . 20 (1H, m) . 
Eyampl p 221: Synthesis of 1 - [1 - (2 , 4 - rii f Tuorophenethvl ) - 
pi peri n -4 - yl ] - 6 -methanesulf onyl ami noi.ndoline 



1- [1- (2 , 4 -Dif luorophenethyl) piperidin-4 -yl] -6- 
aminoindoline (0.4 g) and methanesul f onyl chloride (0.51 g) 
were treated as in Example 116 to give the hydrochloride (240 
mg) of the title compound as a pale yellow hygroscopic amorphous 
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solid (yield: 45%) . 

1 H - NMR (400 MHZ, DMSO-d 6 ): 

> n 99-2 10(2H, m) , 2.84(2H, t. 
R , ^ 1 83 -1-89 (2H, m) , 1-99 

, 3 „5-3.27(6H, n.) . 3.33UH, t. J-8Hz>. 
J=8HZ ), 2.89(3H. s). 3.05 

, 3 59 -3 68(2H. m). 6 . 3 8 - 6 . 4 ! < 2H , r„> . 6.94(1H, 
3.35-3 .43 UH. m), 3.59 

d , a=8Hz), 7. 06-7. HUH. n.) . n .22 1- 
m) , 9.34UH, br-.,. 1°.«< 1H ' br - SK 
FAB -Mas s : 4 3 6 (MH+ ) 

ExamP-l- 2 — 2-2_2j- 




1 (1 -,2 4- D ifl»orophenethvl,piperiain-4-yl1-S- 

. (0 6 g, and acetic anhvaride ( 5 ,!> were treated 
aminoindoline (0.6 g) an 

le 133 to give the hydrochloride (640 ««) of 
as in Example 133 to gx 

compound a. . 

lH . NMR (400 MHz , DMSO-d 6 ): 

, nn (ou s) 2.8K2H, t, J-8HZ) , 
^ 1 R3-1 98 (4H, m) , 1-99 < 3H ' S ' ' 
5(ppm) 1-83 . , (1H 

\ S5-3 69 (3H, n\) , 6 . bO Vxn, 

^ t ??-3 33 (4H, m) , 3.5b 
00-3 13 (4H, m) , 3 .22 J .J 
3 -° x 7 07-7 12(1H, m) . 

/. T- 8Hz) 6.95(1H, s) ,7.07 J.J. 
d J=8Hz), 6.90(1H, d, J- 8Hz 

, 7 39-7 45 UH. »). 9.69UH. br-B). 
7 .24-7 .30 (1H, m) , 7.39 
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FAB -Mass : 400 (MH+) . 

Exampl e 2 2 3: Synfhp.q is nf 1 - [1 - ( 2 , 4 - di f 1 nnrnphpnpthyl ) - 
piperidin-4-yll - fi -hrnmoindnl ins 



F 




1 - ( Piperidin- 4 -yl ) - 6 -bromoindoline (3.0 g) and 2,4- 
dif luorophenethyl bromide (3.1 g) were treated as in Example 

2 to give the title compound (2.7 g) as a white powder (yield: 
60%) . 

1 H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.70-1.85 (4H, m) , 2 . 10 - 2 . 21 (2H, m) , 2 . 5 1 - 2 . 6 3 ( 2H , 
m) , 2 .79-2 . 89 (2H, m) , 2.90(2H, t, J=8Hz) , 3 . 08-3 . 17 (2H, m) , 

3 .28-3 .37 (1H, m) , 3.4K2H, t, J=8Hz), 6.48(1H, s), 6.69(1H, d, 
J=8Hz) , 6.72-6.84(2H,m), 6.90 (1H, d, J=8Hz) , 7 . 11 - 7 . 20 ( 1H , m) . 
Example 224- Synthssis of 1 - \ 1 - ( 2 , 4 - d i f 1 norophenethyl ) - 
pipe-ridin-4- y'l] - fi - a ret ami dome thyl i ndol ine 



F 
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1- [1- (2 , 4 -Dif luorophenethyl ) piperidin-4 -yl] -6- 
bromoindoline (3.5 g) was treated as in Examples 130 to 133 to 
give the hydrochloride (0.26 g) of the title compound as a gray 
powder (yield: 7.3%) . 

m.p. (hydrochloride): 179°C (decomp.) 
l H - NMR (400 MHz, DMSO-d 5 ): 

5(ppm) 1.80(3H, s), 1 . 85 - 2 . 05 (4H, m) , 2.90(2H, t, J=8Hz), 
3 . 03 -3 . 28 (4H, m) , 3 . 2 1 - 3 . 3 9 ( 4H , m) , 3 . 64 - 3 . 7 8 ( 3H , m) , 4.30(2H, 
s), 6.51-6.60(2H, m) , 6 . 9 8 - 7 . 0 8 ( 2H , m) , 7 . 11 - 7 . 19 ( 1H , m) , 
7 . 32 -7 . 40 (1H, m) , 8.25(1H, br-s). 
FAB-Mass : 414 (MH+) . 

Eyampl p 225? Synthfisis of 1 - fl - ( 2 , 4 - d i f 1 unrnphpn p. thy 1 ) - 
pipe-r-idin-4-yl] - 6- carbamoyl methyl indoline 



F 




1- [1- (2 , 4 -Dif luorophenethyl) piperidin-4 -yl] -6- 
bromoindoline (1.8 g) was treated as in Examples 136, 142, 145 
and 147 to give the hydrochloride (0.12 g) of the title compound 
as a pale green powder (yield: 6.6%) . 
m.p. (hydrochloride) : 241 - 243°C. 
"H-NMR (400 MHz, DMSO-d s ): 
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5(ppm) 1.85-2.05(4H,m), 2.89(2H, t, J=8Hz), 3.03-3.18(4H, 
m) , 3 .21-3 . 43 (4H, m) , 3.49(2H, s), 3 . 64 - 3 . 7 7 ( 3H , m) , 6.52- 
6.59(2H, m) , 6 . 9 8 - 7 . 1 0 (4H , m) , 7 . 2 9 - 7 . 3 5 ( 1H , m) , 7.59(1H, 
br-s) . 

FAB-Mass : 400 (MH+) . 

Rvam pIP 27.6: Svd^ps^ of 1 - (1 - \ 3 - ( 4 - f 1 1) PrO^Tl PT1 vl ) - 
pro pyl lp-ipei-irHn-4- y l \ - fi-srpf.ami domethvl i ndol ine 



1- (Piperidin-4 -yl) - 6 -acetamidomethylindoline (250 mg) 
and 3- (4 - f luorophenyl ) propyl bromide (240 mg) were treated as 
in Example 2 to give the title compound (220 mg) as pale yellow 
prisms (yield: 58%) . 
m.p. : 128 - 130°C. 
*H -NMR (400 MHz , CDCl 3 ) : 

5(ppm) 1 .73-1.99 (6H, m) , 2.00(3H, s) , 2 . 02 - 2 . 2 0 ( 2H , m) , 
2 .39 -2 .67 (4H, m) , 2.92(2H, t, J=8Hz), 3 . 0 2 - 3 . 2 0 ( 2H , m) , 
3 .34-3 .44 (1H, m) , 3.41(2H, t, J = 8Hz), 4.32(2H, d, J=6Hz), 
5.7K1H, br-s), 6.33(1H, s), 6.45{1H, d, J=8Hz) , 6 . 94 - 7 . 0 0 ( 3H , 
m) , 7 . 12 -7 . 16 (2H, m) . 
FAB-Mass : 410 (MH+) . 
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F.yam plF* 2.27: SynthpsiR nf 1 - -f 1 - T4- ( 4 - f luoronhen y 1 ) butyl 1 - 
pi peridin-4-yl > - fi-arpf-awii rinrn ethyl indoline 



O 



P 





F 



1 - (Piperidin- 4 -yl) - 6 - acetamidome thyl indol ine (250 mg) 
and 4 - (4 - f luorophenyl) butyl bromide (250 mg) were treated as 
in Example 2 to give the title compound (280 mg) as white needles 
(yield: 70%) . 
m.p. : 119 - 121°C. 
1 H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.50-1.68 (4H, m) , 1 . 7 0 - 1 . 84 ( 4H , m) , 1 . 99 - 2 . 12 < 2H , 
m) , 2.00{3H, s) , 2.34-2.45 (2H, m) , 2 . 57 - 2 . 64 (2H, m) , 2.91(2H, 
t, J=8Hz) f 3.00-3.10(2H, m) , 3 . 32 - 3 . 44 (1H, m) , 3.40(2H, t, 
J=8Hz) , 4.32(2H, d, J=6Hz) , 5.70(1H, br-s), 6.31(1H, s), 
6.59(1H, d, J=8Hz) , 6 . 93 -7 . 00 (3H, m) , 7 . 10 - 7 . 14 ( 2H , m) . 
FAB - Mass : 424 (MH+) . 

E xample 2 2 B : Synthesis of 1 - M - i 4 -methnxyphenpf hyl ) - 

pippririin-4-yl ] - -mpfhnvyi ndol ine 
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MeO 




OMe 



1 - (Piperidin-4 -yl) - 6 -me thoxyindol ine (320 mg) and 4- 
methoxyphenethyl bromide (360 mg) were treated as in Example 
2 to give the oxalate (220 mg) of the title compound as a white 
powder (yield: 34%) . 
m.p. (oxalate) : 165 - 167°C. 
'H-NMR (4 0 0 MHz, DMSO-d 5 ) : 

5(ppm) 1.74-1.88 (4H, m) , 2 .79 (2H, t, J=8Hz) , 2 . 84 - 2 . 9 0 ( 4H , 
m) , 3 . 03 -3 . 12 (2H, m) , 3.30(2H, t, J=8Hz) , 3 . 47 - 3 . 69 ( 3H , m) , 
3.67(3H, s) , 3.7K3H, s), 6 . 07 - 6 . 15 (2H, m) , 6 . 84 - 6 . 93 ( 3H , m) , 
7 .16-7 .21 (2H, m) . 
FAB -Mass : 367 (MH+) . 

Rvampl p 7.21: Synthpsis of 1 - fl - ( 4 - met-.hoxvnhe n e f.hvl ) - 
pi peri d in- 4 -yl 1 - fi - f 1 norni ndol ine 




1 - ( Piperidin - 4 -yl ) - 6 - f luoroindol ine (250 mg) and 4- 
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methoxyphenethyl bromide (290 mg) were treated as in Example 

2 to give the hydrochloride (120 mg) of the title compound as 

a white powder (yield: 27%) . 

m.p. (hydrochloride) : 212 - 214°C. 

X H - NMR (400 MHz , DMSO-d 6 ) : 

5 (ppm) 1.83-1.92(4H, m) , 2.83(2H, t, J=8Hz) , 2.90-2.97(2H, 
m) , 3.00-3.10 (2H, m) , 3 . 17 - 3 . 2 6 ( 2H , m) , 3.38(2H, t, J=8Hz), 
3 .60-3 .73 (3H, m) , 3.72(3H, s), 6 . 24 - 6 . 2 9 ( 1H , m) , 6 . 3 6 - 6 . 4 0 ( 1H , 
m) , 6.87 -6.97 (3H, m) , 7 . 17 - 7 . 2 1 ( 2H , m) . 
FAB-Mass : 355 (MH+) . 

Ryamplf 23 0: Synthpsis of 1 - \ 1 - f 4 - Rll 1 f amo y 1 ph en P. thvl ) - 
p-i peri d i n - 4 - yl 1 - 6 -mpf-hnxyi ndol ine 




S0 2 NH 2 



MeO 

1 - (Piperidin-4 -yl) - 6 -methoxyindoline (350 mg) and 4- 
sulf amoy Iphene thy 1 bromide (340 mg) were treated as in Example 
2 to give the title compound (70 mg) as a brown powder (yield: 
13%) . 

m.p.: 179 - 182°C . 

1 B. - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1 .71-1 . 90 (4H, m) , 2 . 11 - 2 . 2 9 ( 2H , m) , 2 . 6 1 - 2 . 7 0 ( 2H , 
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m) , 2 . 82 - 2 . 98 (4H, m) , 3 . 1 0 - 3 . 2 1 ( 2H , m) , 3 . 3 1 - 3 . 41 ( 3H , m) , 
3.78(3H, s) , 4.98(2H, br-s), 6.00(1H, s), 6.12(1H, d, J=8Hz), 
6.94(1H, d, J=8Hz) , 7.35(1H, d, J=8Hz), 7.85(1H, d, J=8Hz). 
FAB - Mas s : 416 (MH+) . 

"Rxampl e 231 r Synthesis of 1 - f 1 - f 4 - f 1 uorophenox yp ro pvl ) - 
pippridin-4-yll - 6 - hromoi ndol ine 



1 - (Piperidin- 4 -yl) - 6 - bromoindol ine (1.6 g) and 4- 
f luorophenoxypropyl bromide (1.6 g) were treated as in Example 

2 to give the title compound (2.2 g) as a white powder (yield: 
90%) . 

1 H - NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1 . 51-1 . 85 (2H, m) , 1 . 87 - 1 . 89 (2H, m) , 1 . 92 -2 . 19 <4H, 
m) , 2 . 52 -2 . 62 (2H, m) , 2.90(2H, t, J=8Hz), 3 . 03 - 3 . 14 ( 2H , m) , 

3 .28-3 .33 (1H, m) , 3.42(2H, t, J=8Hz), 3.97(2H, t, J=6Hz), 

6 . 45 (1H, s) , 6 . 68 (1H, d, J=8Hz) , 6 . 8 0 - 6 . 8 9 ( 3H , m) , 6.92-7.00(2H, 
m) . 

R-x^mpI e 2 3 S> : Synth psi s of 1 - \ 1 - ( 4- - f~\ no-rophpnoxyp-ropyl ) - 
pi perirHn-4-yl 1 - 6 - a o eta mi dom ethyl i ndol. ine 
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1- [1- (4 -Fluorophenoxypropyl) piperidin- 4 -yl] -6- 
bromoindoline (1.2 g) was treated as in Examples 130, 131 and 
133 to give the oxalate (46 mg) of the title compound as a brown 
hygroscopic amorphous solid (yield: 3.2%) . 
'H-NMR (4 0 0 MHz, DMSO-d 6 ) : 

5<ppm) 1.77-1.93 (4H, m) , 2 . 03 - 2 . 13 ( 2H , m) , 2.08{3H, s), 
2 . 84 <2H, t, J = 8Hz) , 2.85-2.99(2H,m), 3. 04 -3. 12 (2H, m), 3.31(2H, 
t, J=8Hz) , 3 .44-3 .53 (2H, m) , 3 . 6 0 - 3 . 6 9 ( 1H , m) , 4.03(2H, t, 
J=6Hz) , 4.13(2H, d, J=6Hz) , 6.39(1H, s) , 6.45(1H, d, J=8Hz), 
6.93-6.98 (3H, m) , 7 . 11 - 7 . 16 ( 2H , m) , 8.21(1H, t, J=6Hz) . 
FAB-Mass: 4 2 6 (MH+ ) . 

RvampIP Ryn^Agiff nf l-fl-fa-ifi- 

hpn 7.nth i a^o1y1^pfhy1]-pip< a ridin-4-y1}-6 -mp t-hnvyi ndol ine 



MeO 




6 - (2 -Bromoethyl) benzothiazol e (0.108 g) and 1- 
(piperidin-4-yl) - 6 -methoxyindoline (0.105 g) were treated as 
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in Example 2 to give the title compound (0.145 g) as a yellow 
oil (yield: 81 . 9%) . 

Next, oxalic acid (37 mg) was added thereto to give a salt 
followed by recrystallization from ethanol. Thus the oxalate 
(0.097 g) of the title compound was obtained, 
m . p . : 188°C . 
Oxalate 

'H-NMR (4 0 0 MHz , DMSO-d 6 ) : 

5(ppm) 1.87UH, m) , 2.82(2H, t. J = 7.6Hz), 3.21(2H, br- 
t) , 3.18(2H, m) , 3.28(2H, m) , 3.34(2H, t, J=7.6Hz), 3.58(2H, 
m) , 3.70(3H, s) , 3.72(1H, m) , 6.12(1H, d, J=7.6Hz), 6.15(1H, 
s) , 6.9K1H, d, J=7.6Hz), 7.50(1H, d, J=8.4Hz), 8.08(1H, d, 
J=8.4Hz) , 8.10CLH, s), 9.39(1H, s) . 
ESI-Mass: 394.2(MH+). 

KxamplP 334; Synthpsi s nf 1 - M - f 4 - f 1 noron henethvl ) - 
piperidin-4-yl ] th i a -zol o [ S , 4 - f] i nriol ine 



Thiazolo [5 , 4 - f ] indoline (0.2 g) , l-(4-fluoro- 
phenethyl) -4 -piperidone (0.6 g) , acetic acid (0.66 g) and 
triacetoxylated sodium borohydride (0.79 g) were treated as in 
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Example 101 to give the hydrochloride (0.34 g) of the title 
compound as a yellow powder (yield: 71%) . 
m.p. (hydrochloride): 165°C (decomp.). 
'H-NMR (400 MHz, DMSO - d G ) : 

5(ppm) 1 . 93 -2 . 06 (4H, m) , 2 . 9 8 - 3 . 0 6 ( 4H , m) , 3 . 0 8 - 3 . 1 9 ( 2H , 
m) , 3 . 24-3 . 32 (2H, m) , 3.43(2H, t, J=8Hz), 3 . 6 0 - 3 . 7 0 ( 2 H , m) , 
3 . 81-3 . 90 (1H, m) , 7 . 16 - 7 . 20 ( 3H, m) , 7 . 3 1 - 7 . 3 6 ( 2H , m) , 7.70(1H, 
s) , 9 . 14 (1H, s) . 
FAB -Mass : 382 (MH+) 

Rxampl e 2 3 5- flynfhpsi s of 1 - f 1 - ( 4 - f 1 nnrnpliRn e thyl ) - 
pipp-ridi-n-4-yll - fi -ami nnthi hzoI n [S , 4 - f ] indoline 



Bromine (0.22 ml) was added dropwise into a solution of 
1- [1- (4-fluorophenethyl)piperidin-4-yl] - 6 - aminoindoline 
(1.2 g) and potassium thiocyanate (1.0 g) in acetic acid (12 
ml) and the resultant mixture was heated at 100°C for 1 hr . Under 
ice cooling, a 5 N aqueous solution of sodium hydroxide and 
chloroform were added to the reaction solution and the layers 
were separated. The organic layer was washed with brine and 
dried over anhydrous magnesium sulfate. Then the residue was 




435 - 



purified by silica gel column chromatography (methylene 
chloride/ethanol system) to give the title compound {0.20 g) 
as a brown powder (yield: 14%) . 
m.p . : 173°C (decomp . ) . 
'H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1. 68- 1.90 (2H, m) , 2 . 0 7 - 2 . 1 6 ( 2H , m) , 2 . 5 5 - 2 . 6 1 ( 2H , 
m) , 2 . 75 -2 . 82 (2H, m) , 2.97(2H, t, J = 8Hz), 3 . 07 - 3 . 14 (2H, m) , 
3 . 36-3.45 (1H, m) , 3.41(2H, t, J=8Hz), 5.25(2H, br-s), 6.62(1H, 
s) , 6.94-6.99(2H, m) , 7 . 14 - 7 . 1 9 ( 3H , m) . 
FAB - Mass : 397 (MH+). 

Kxampl p 236 : qynfhpsis of 1 - fl - f 4 - f 1 u n ro nhen e th vl ) - 
pipprirH-n-4-yll - 7 - hydroxy - (4a .7a) -ryrlohexanoindol ins and 



1 - fl - (A - f 1 nnrnphPTiPf.hyl ) pi per i d i n - 4 - vll -4-hvdroxv- (3 b. 6a) -. 
ryrlnhpyanninrinliTiP and oxa 1 a r.p.FS thereof 



O. 



V 




V 
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OH 



Under ice cooling, triethyl phosphonoacetate (2.24 g) was 
added dropwise into a suspension of 6 0% sodium hydride (0.4 g) 
in THF (30 ml) . After the completion of the evolution of 
hydrogen, a solution of 1 - ( 1 - acetylpiperidin - 4 -yl) - 
indoline - 7 - carboxaldehyde (2.4 g) in THF (20 ml) was added 
dropwise into the reaction solution and the resultant mixture 
was reacted at room temperature for 3 hr. Then the reaction 
solution was partitioned between ethyl acetate and water 
followed by washing with water, drying and concentration under 
reduced pressure. 
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The resulting residue was dissolved in ethanol (50 ml) . 
After adding 10% palladium carbon (0.3 g) thereto, 
hydrogena tion was carried out under atmospheric pressure. 
After the completion of the reaction, the reaction solution was 
filtered through celite and washed with ethanol. A 5 N aqueous 
solution {5 ml) of sodium hydroxide was added to the filtrate 
and the resultant mixture was reacted at 50°C for 1 hr . After 
cooling the reaction solution , a 5 N aqueous solution -(5 ml) 
of hydrochloric acid was added thereto followed by 
concentration under reduced pressure . Then methylene chloride 
(100 ml) was added to the residue and the resultant mixture was 
filtered through celite. The filtrate was concentrated. 

To the resulting crude carboxylic acid (1.8 g) thus 
obtained was added polyphosphoric acid (30 g) and the resultant 
mixture was reacted at 120°C for 2 hr. Next, the reaction 
solution was cooled to 50°C and water (200 ml) was added thereto 
followed by extraction with ethyl acetate. The ethyl acetate 
layer was washed successively with water , a 10% aqueous solution 
of potassium carbonate , water and brine , dried and concentrated 
under reduced pressure. The residue was purified by silica gel 
column chromatography (ethyl ace ta te/n - hexane system) to give 
a mixture (0.31 g) of cyclopentanone derivatives as a colorless 
oil . 

This mixture was dissolved in ethanol (15 ml) . After 
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adding an 8 N aqueous solution (5 ml) of sodium hydroxide thereto, 
the resultant mixture was heated under reflux for 6 hr . Then 
the reaction solution was concentrated under reduced pressure 
and the residue was partitioned between ethyl acetate and an 
aqueous solution of ammonium chloride. The ethyl acetate layer 
was washed with water, dried and concentrated under reduced 
pressure. The resulting residue was purified by silica gel 
short column chromatography (methylene chloride/methanol 
system) to give a pale brown oil (0.21 g) . 

This oily mixture (0.20 g) , 4 - f luorophene thy 1 bromide 
(0.18 g) and potassium carbonate (0.43 g) were suspended in DMF 
(15 ml) and then reacted at 60°C for 12 hr . The reaction solution 
was partitioned between ethyl acetate and water. The ethyl 
acetate layer was washed with water and brine, dried and 
concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) to give a mixture (0.12 g) of ketone 
derivatives as a colorless oil. 

This mixture was dissolved in methanol and sodium 
borohydride was added thereto at room temperature. After 
reacting for 30 min, the solvent was evaporated under reduced 
pressure. Then the residue was partitioned between ethyl 
acetate and water. The ethyl acetate layer was washed with 
water, dried and concentrated under reduced pressure. The 
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resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) to give 
1- [1- (4 - f luorophenethyl) piperidin- 4 -yl] -7-hydroxy- (4a,7a) - 
cyclohexanoindoline (0.04 g) and 1 - [1 - (4 - fluorophenethyl) - 
piperidin-4-yl] -4 -hydroxy - ( 3 b , 6a) - cyclohexanoindoline (0.03 
g) each as a colorless oil . These compounds were each dissolved 
in methanol and reacted with oxalic acid. After removing the 
solvent, ether was added to the residue. The resulting 
precipitate was collected by filtration and dried. Thus the 
oxalates of the title compounds were obtained each as an 
amorphous solid. 

(1) 1- [1- (4 -Fluorophenethyl) piperidin-4 -yl] -7-hydroxy- 
(4a, 7a) -cyclohexanoindoline 

Oxalate 

a H-NMR (4 0 0 MHz , CD 3 OD) : 

5(ppm) 1.87 (IK, m) , 2.04 (4H, m) , 2.39 (1H, m) , 2.63 (1H, m) , 
2.86(3H, m) , 3 . 02 - 3 . 25 (4H. m) , 3 . 3 0 - 3 . 4 0 ( 4H , m) , 3 . 7 0 - 3 . 8 5 ( 3H , 
m) , 5.06(1H, br-t), 6.56(1H, s) , 6.92(1H, s) , 7.05(2H, t, 
J=8 . 0Hz) , 7.31 (2H, br) . 
FAB -Mass : 381 (MH+). 

(2) 1- [1- (4 - Fluorophenethyl) piperidin- 4 -yl] -4-hydroxy- 
(3b, 6a) -cyclohexanoindoline 

Oxalate 

'H-NMR (400 MHz, CD 3 OD) : 
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5(ppm) 1.87-2.06(5H, m), 2 . 37 (1H, m), 2 . 65 (1H, m), 2.93(2H, 
m) , 3 . 02 - 3 . 23 (5H, m) , 3 . 3 0 - 3 . 4 0 ( 4H , m) , 3 . 7 0 - 3 . 84 ( 3H , m) , 
5.15CLH. br-t), 6.48(1H, d, J=8.0Hz), 6.92(1H, d, J=8.0Hz), 
7.05(2H, t, J=8.0Hz), 7.32(2H, br-t). 
FAB -Mass : 381 (MH+) . 

Ex amp 1 ft 2 3 7 : Synthpsis of 1 - ( 1 - mft thyl p i ppr i d i n - 4 -yl ) - 6 - (A - 
fliinrnhpnypnpRiil fnnylaminol indnlinp 



triacetoxylated sodium borohydride (0.41 g) were treated as in 
Example 101 to give the hydrochloride {0.08 g) of the title 
compound as a pale yellow powder (yield: 19%) . 
m.p. (hydrochloride) : 170 - 172°C. 
"H-NMR (400 MHz, DMS0-d s ) : 

5(ppm) 1.63-1.71 (2H, m) , 1 . 8 0 - 1 . 94 ( 2H , m) , 2.71(3H, s) , 
2.76(2H, t, J=8Hz) , 3 . 03 - 3 . 14 ( 2H , m) , 3.24(2H ( t, J=8Hz), 
3 . 40 - 3 . 56 (3H, m) , 6.18(1H, d, J=8Hz), 6.22(1H, s), 6.81(1H ( d, 
J=8Hz) , 7 .35-7 .39 (2H, m) , 7 . 6 9 - 7 . 7 8 ( 2H , m) . 
FAB - Mass : 390 (MH+). 



/ 




6 - (4 - Fluorobenzenesulf onylamino) indoline (0.3 g) , 1- 



methyl -4 -piperidone (0.17 g) , acetic acid (0.36 g) and 
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Kxampl p. 2 3 8: Rynthpsis nf 1 - f 1 - p thy 1 p i per i d i n - 4 - yl ) - f, - f 4 
fluorohenzpnesul fonylami nnl i ndnl inp 




6 - (4 -Fluorobenzenesulfonylamino) indoline (0.3 g) , 1- 
ethyl - 4 -piperidone (0.19 g) , acetic acid (0.36 g) and 
triacetoxylated sodium borohydride (0.41 g) were treated as in 
Example 101 to give the hydrochloride (0.34 g) of the title 
compound as a pale yellow hygroscopic amorphous solid (yield: 
77%) . 

l H-NMR (4 0 0 MHz, DMSO-d 6 ) : 

5{ppm) 1.22 (3H, t, J = 7Hz), 1.62-1.71(2H, m), 1.80-1.99(2H, 
m) , 2.76(2H, t-, J=8Hz), 2 . 95 - 3 . 19 ( 4H , m) , 3.22(2H, t, J=8Hz), 
3 .48-3 . 80 (3H, m) , 6.16(1H, d, J=8Hz), 6.23(1H, s) , 6.81(1H, d, 
J=8Hz) , 7 . 31-7 .40 (2H, m) , 7 . 7 0 - 7 . 80 ( 2H , m) . 
FAB-Mass : 390 (MH+) . 

Example 239: . Sy n t hesis o f 1 - ( 1 - ethyl pi peridinyl ) - 4 - (4 - 
f 1 unrophenyl ) indnl ine. 
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4 - (4 -Fluorophenyl) indoline (250 mg), 1 - ethyl - 4 - 
piperidone (230 mg) , acetic acid (430 mg) and triacetoxylated 
sodium borohydride (510 mg) were treated as in Example 1 to give 
the hydrochloride (200 mg) of the title compound as a white 
powder (yield: 46%) . 

m.p. (hydrochloride): 270°C (decomp. ) . 
"H-NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 1.23 (3H, t, J = 7Hz), 1.83-2.04(4H, m), 2.91-3.12(6H, 
m) , 3.24-3.34 (2H, m) , 3 . 5 0 - 3 . 57 ( 2H , m) , 3 . 7 0 - 3 . 80 { 1H, m) , 
6.54(1H, d, J=8Hz) , 6.60(1H, d, J=8Hz), 7.09(1H, t, J=8Hz), 
7 . 21-7 . 26 (2H, m) , 7 . 4 5 - 7 . 4 8 ( 2H , m) , 9.89(1H, br-s). 
FAB - Mas s : 325 (MH+) . 

Example 240: .gynthpsis of 1 - ( 1 - ethyl pi per i d in - 4 -yl ) - 3 - ( 4 - 
f 1 unrophenyl ) indnl i ne 



3 - (4 -Fluorophenyl) indoline (0.184 g) was treated as in 
Example 16 to give the title compound (0.102 g) as a yellow oil 
(yield : 38.0%) . 

Next, oxalic acid (14 mg) was added thereto to give a salt 
followed by recrystallization from ethanol . Thus the oxalate 




F 



- 443 - 



(0.063 g) of the title compound was obtained, 
m.p. (oxalate) : 216°C. 
Oxalate 

'H-NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.20(3H, t, J=6.8Hz), 1.90(4H, m) , 2.96(2H, m) , 
3.04(2H, m) , 3.23(1H, t, J=8.2Hz), 3.48(2H, m) , 3.75(2H, m) , 
4.42(1H, t, J=8.2Hz), 6.58(1H, t, J=7.6Hz), 6.64(1H, d, 
J=7.6Hz), 6.78(1H, d, J=7.6Hz), 7.06(1H, t, J=7.6Hz), 7.14(2H, 
t, J=8.4Hz), 7.28(1H, dd, J=5.6, 8.4Hz). 
FAB -Mass : 325 (MH+) . 

Kxampl e 241 : RyntTifsis of 1 - M - e rhyl pip er i d i n - 4 - v l ) - 3 - ( 4 - 
merhoxypheny l 1 i ndol i n e 



Methoxymethyltriphenylphosphonium bromide (7.113 g) and 
4 -anisaldehyde (2.6 ml) were treated as in Production Example 
41-1 to give a pale yellow, oil (2.235 g) . Then this product 
was dissolved in isopropanol (25 ml) and 2 N hydrochloric acid 
(25 ml). After adding phenylhydrazine (1.0 ml), the resultant 
mixture was heated under reflux for 1 hr . Then the reaction 
solution was allowed to cool and concentrated under reduced 




MeO 
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pressure. Next, ethyl acetate was added thereto and the layers 
were separated. The organic layer was washed with saturated 
aqueous solution of sodium bicarbonate and brine, dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure. The resulting residue was purified by silica gel 
column chromatography (hexane/ethyl acetate system) to give a 
yellow oil (1.249 g) . The resulting product was treated as in 
Production Example 54 to give a yellow oil (0.534 g) . 
Subsequently, this product and 1 - ethyl - 4 - piperidone were 
treated as in Example 16 to give the title compound (0.307 g) 
as a yellow oil (yield: 4.4%) . 

Next, oxalic acid (41 mg) was added thereto to give a salt 
followed by recrystallization from ethanol. Thus the oxalate 
(0.151 g) of the title compound was obtained as pale yellow 
crystals . 

m.p. (oxalate): 143°C. 
Oxalate 

*H - NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.20(3H, t, J=7.2Hz), 1.89(4H, m) , 2.95(2H, m) , 
3.04(2H, m) , 3.19(1H, t, J=8.4Hz), 3.48(2H, m) , 3.72(3H, s) , 
3.75(2H, m) , 4.34(1H, t, J=8.4Hz), 6.57(1H, t, J=7.6Hz), 
6.62(1H, d, J=7.6Hz), 6.75(1H, d, J=7.6Hz), 6.88(2H, d, 
J=8.8Hz), 7.05(1H, t, J=7.6Hz), 7.16(2H, t, J=8.8Hz). 
ESI -Mass : 337.1 (MH+ ) . 
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F.-x-am pl p 7A2 r .^ynl-hpsis of 1 - (1 - ethyl pi ppn' d i n - 4 - yl ) - 3 - (A 
Tnpt.hoxybp.nzy1 1 i nriol i ne 



3 - (4 -Methoxybenzyl ) indoline (0.332 g) and l-ethyl-4- 
piperidone (0.28 ml) were treated as in Example 16 to give the 
title compound (0.380 g) as a pale yellow oil (yield: 78.0%) . 

Next, oxalic acid (49 mg) was added thereto to give a salt 
followed by recrys tall ization from acetone. Thus the oxalate 
(0.150 g) of the title compound was obtained, 
mvp . (oxalate) : 136°C. 
Oxalate 

a H-NMR (400 MHz, DMS0-d 6 ) : 

5(ppm) 1.18(3H, f, J=7.6Hz), 1.80(4H, m) , 2.63(1H, dd, 
J=9 .2 , 13 . 6Hz) , 2.89(2H, m), 2.99(4H, m), 3 . 23 (1H. t, J = 8. 6Hz) , 
3.44(3H, m) , 3.67(1H, m) , 3.73(3H, s), 6.51(1H, d, J=7.6Hz), 
6.55(1H, t, J=7.6Hz) < 6.87(2H, d, J=8.4Hz), 6.92(1H, d, 
J=7.6Hz), 7.0M1H, t ( J = 7.6Hz), 7.15(2H, d, J=8.4Hz). 
ESI -Mass : 351.3 (MH+) . 

•Rxampl p 243 - 1 • SyTit-riPsis of 1 - (4 -pyri dyl methyl ) - 3- (4- 
met.hoxyhenzyl ) i ndol ine 
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3 - (4 -Methoxybenzyl) indoline (2.0 g) and 4- 
pyridinecarboxyaldehyde (1.2 ml) were treated as in Example 16 
to give the title compound (1.474 g) as a pale yellow oil (yield: 
53 . 44%) . 

J H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2.27(1H, d, J=8.8, 14.0Hz), 3.08(2H, m) , 3.36(1H, 
t, J=8.8Hz) , 3.55(1H, m) , 3.79(3H, s), 4.20(2H, d, J=7.6Hz), 
7.00CLH, d, J=7.6Hz), 7.06(3H, m) , 7.20(2H, m) , 8.53(2H, dd, 
J=l . 6 , 4 . 8Hz) . 

Kxampl p 24 3 -2 r Synthesis of 1 - [ (1 -ethy1piperidi . n-3-en-4- 
yl ) methyl ] -3- f 4 -mPthnvyhsnzyl ) indol ine 



1- (4 - Pyridylmethyl) -3 - (4 -methoxybenzyl) indoline (0.7 g) 
was dissolved in acetonitrile (10 ml) . After adding ethyl 
iodide (0.29 ml), the mixture was heated in a sealed tube at 
70 to 90°C for 9 hr . After allowing to cool, the reaction 
solution was concentrated under reduced pressure. Then 
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ethanol (20 ml) and sodium borohydride (0.40 g) were added to 
the residue followed by stirring at room temperature for 1 nr. 
The reaction solution was concentrated under reduced pressure, 
diluted with ethyl acetate (200 ml) , washed with brine, dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure. The resulting residue was purified by silica gel 
column chromatography (hexane/e thyl acetate system) to give the 
title compound (0.115 g) as a pale yellow oil (yield: 15.0%) . 
'H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.12(3H, t, J=7.2Hz), 2.14(2H, m) , 2.48(2H, q, 
J=7.2Hz), 2.56(2H, m) , 2.73(1H, dd, J=9.2, 14.4Hz) , 2.96(2H, 
br-d) , 3.0M2H, m) , 3.40(2H, t, J=9.2Hz), 3.53{2H, br-s), 
3.79(3H, s) , 5.58(1H, br-s), 6.47(1H, d, J=9.1Hz), 6.61(1H, d, 
J=9.1Hz) , 6.83(2H, m) , 6.83(2H, m) , 6.9K1H, d, J = 8.0Hz), 
6.47(1H, d, J=9.1Hz), 7.07(3H, m) . 

Example 243-3: SyTit.hpsis of 1 - [ ( 1 - prhyl pi ppi-i d i n - 4 - 
y] ) methyl 1-3- (4-mpt.hnyyhpri7y1 ) indol ine 



1- [ (l-Ethylpiperidin-3-en-4-yl)methyl] -3- (4- 
methoxybenzyl ) indoline (0.115 g) was dissolved in ethanol (3.2 
ml) . After adding a palladium carbon catalyst thereto, 



MeO 
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catalytic reduction was carried out under atmospheric pressure 
at room temperature for 54 nr. Then the catalyst was filtered 
off and the filtrate was concentrated under reduced pressure. 
The resulting residue was purified by NH-silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (0.053 g) as a pale yellow oil (yield: 45.8%) . 

Next, oxalic acid (6 mg) was added thereto to give a salt 
followed by r ecrys tal 1 i za t ion from a solvent mixture of ethyl 
acetate with isopropyl ether. Thus the oxalate (0.313 g) of 
the title compound was obtained as colorless crystals, 
m.p. (oxalate) : 78°C. 
Oxalate 

"H-NMR (400 MHz, DMSO-d s ) : 

5(ppm) 1.17 (3H, t, J=7.2Hz), 1.38(2H, m) , 1.82(2H, br- 
t) , 2.64(1H, dd, J-8.6, 14.0Hz), 2.75(2H, br-t), 2.83 (1H, m) , 
2 .97 (4H, m) , 3 .29 (1H, t, J=8 . 6Hz) , 3 . 34 (2H, br-d) , 3 .45 (1H, m) , 
3.73(3H, s), 6.48UH, d, J=7.6Hz), 6.55(1H, t, J=7.6Hz), 
6.86(2H, d, J=8.4Hz), 6.94(1H, d, J=7.6Hz), 6.99(1H, t, 
J=7.6Hz), 7.14(2H, d, J=8.4Hz). 
FAB - Mass : 365 (MH+) . 

Examp l e 2 44: .Sy n thesis o f 1 - ( 1 - e t.hy l piper i d i n - 4 - yl ) - 3 - ( 4 - 
f 1 unrnhCT zyl ) indol inp 
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3- (4-Fluorobenzyl) indoline (1.163 g) and l-ethyl-4- 
piperidone (1.0 ml) were treated as in Example 16 to give the 
title compound (1.614 g) as a yellow oil (yield: 93.7%). 

Next, oxalic acid (21 mg) was added thereto to give a salt 
followed by recrys tall i zation from ethanol . Thus the oxalate 
of the title compound was obtained, 
m.p. (oxalate): 203°C. 
Oxalate 

X H - NMR (400 MHz, DMSO-dJ : 

5(ppm) 1.20<3H, t, J=7.2Hz), 1.82(4H, m) , 2.70(1H, dd, 
J=8.8, 13.2Hz), 2 . 90-3 . 07 (6H, m) , 3.26(1H, t, J=8.8Hz), 
3 .41-3.50 (3H, m) , 3.68(1H, m) , 6.54<2H, m) , 6.91(1H, d, 
J=7.6Hz), 7.02(1H, t, J=7.6Hz), 7.12{2H, t, J=8.8Hz), 7.27<1H, 
dd, J=5.6, 8.8Hz) . 
ESI -Mass : 339 . 2 (MH+) . 

KxampT e Synthesis of 1 - (1 - ethyl pi peri dirt - 4 -yl ) - 3 - ( 3 - 

pyri dylTnethyl ) indol ine 
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3- ( 3 - Pyr idylmethyl ) indoline (0.2 53 g) was treated as in 
Example 16 to give the title compound (0.233 g) as a yellow oil 
(yield: 71.0%). 

Next, oxalic acid (65 mg) was added thereto to give a salt 
followed by recrystallization from ethanol. Thus the oxalate 
(0.191 g) of the title compound was obtained (yield: 45.5%). 
m.p. (oxalate): 149°C. 
Oxalate 

^J-NMR (400 MHz , DMSO-d 6 ): 

o(pprn) 1.20(3H, t, J=7.6Hz), 1.83(4H, m) , 2.76(1H, dd, 
J=8.8, 11.6Hz) , 3.04(6H, m) , 3.29(1H, t, J=8.8Hz) , 3.50(3H, m) , 
3.68(1H, m) , 6.52(1H, d, J=7.6Hz), 6.56(1H, t, J=7.6Hz), 
6.92(1H, d, J=7.6Hz), 7.02(1H, t, J=7.6Hz), 7.32(1H, dd, J=4 . 8 , 
8.0Hz), 7.65(1H, dt , J=2 . 0 , 8.0Hz), 8.43(2H, m) . 
ESI-Mass: 322.2(MH+). 

Example 24 6: Synthesis of 1- ( 1-ethylpiperidin- 4 -vl ) -3- ( 3- 

me thoxy ph enethyl ) i n doline 
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3- ( 3-Methoxyphenethyl) indoline (0.133 g) was treated as 
in Example 16 to give the title compound (0.132 g) as a yellow 
oil (yield: 52.3%) . 

Next , hydrochloric acid was added thereto to give the 
hydrochloride of the title compound as a hygroscopic amorphous 
solid. 

Hydrochloride 

"H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 1.26(3H, t, J=8.0Hz), 1.74(1H, m) , 1.86(2H, m) , 
2.07(3H, m) , 2.63(2H, t, J=8.0Hz), 2 . 99-3 . 07 ( 5H, m) , 3.14(1H, 
m), 3.52(3H, t, J=8.0Hz), 3.72(1H, m) , 3.74(3H, s), 6.59(2H, 
m), 7.02(1H, t, J=8.0Hz), 7.08(1H, d, J=8.0Hz), 7.20(1H, d, 
J=8.0Hz) . 

ESI-Mass: 365.2(MH+). 

Example 247: Synthe s i s of 1- ( l - et hylpiperidin-4-yl) -3- ( 3- 
f luorophenethyl ) indoline 
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3 - ( 3-Fluorophenethyl ) indoline (0.582 g) was treated as 
in Example 16 to give the title compound (0.641 g) as a yellow 
oil (yield: 66.2%). 

Next, oxalic acid (68 mg) was added thereto to give a salt 
followed by recrystallization from ethyl acetate. Thus the 
oxalate (0.313 g) of the title compound was obtained as 
colorless crystals, 
m.p. (oxalate): 138°C. 
Oxalate 

^-NMR (400 MHz , DMSO-dJ : 

6(ppm) 1.22(3H, t, J=7.2Hz), 1.72(1H, m) , 1.89(4H, m) , 
2.07(1H, m) , 2.67(2H, t, J=8-4Hz) , 2.97(2H, br-t) , 3 . 12 ( 1H, m) , 
3.50(3H, t, J=8.4Hz), 3.70(1H, m) , 6.53(1H, d, J=7 . 6Hz ) , 
6.58(1H, d, J=7.6Hz), 7.00(2H, m) , 7.06(1H, d, J=7 . 6Hz ) , 
7.09(2H, m) , 7.32(1H, q, J=7.6Hz). 
ESI-Mass: 353.1(MH+). 

Example 248: Synthe s is o f 1 - f 1- ( 4 -f luorophenethyl ) - 
piperidin- 4 -yl 1 indan 
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1- (Piperidin-4-yl)indan (300 mg) and 4 -f luorophenethyl 
bromide (370 mg) were treated as in Example 2 to give the 
hydrochloride (250 mg) of the title compound as a white powder 
(yield: 46%). 

m.p. (hydrochloride): 222 - 224°C. 
^-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.50-1.98(6H, m) , 2 . 01- 2 . 12 ( 1H , m) , 2 . 72-2 . 94 ( 4H, 
m), 2.98-3.04(2H, m) , 3 . 08-3 . 22 ( 3H, m) , 3 . 46 - 3 . 57 ( 2H , m) , 
7.11-7.22(6H, m) , 7 . 28- 7 . 3 1 ( 2H , m) , 10.33(1H, br-s). 
FAB -Mass : 324 (MH+ ) . 

Example 249; Synthe sis of 1- r 1- U-methoayphenethyl) - 
Piperidin- 4 - yl 1 indan 



' 1- (Piperidin-4-yl)indan (300 mg) and 4 -methoxyphenethyl 
bromide (390 mg) were treated as in Example 2 to give the 
hydrochloride (260 mg) of the title compound as a white powder 
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(yield: 47%) . 

m.p. (hydrochloride): 191°C ( decorap . ) . 
'H-NMR (400 MHz , DMSO-dJ: 

6(ppm) 1.48-1.57(1H, m) , 1 . 6 0 - 1 . 97 ( 5H , m) , 2 . 01-2 . 11 ( 1H , 
m) , 2.71-3.00(6H, m) , 3 . 08- 3 . 18 ( 3H , m) , 3 . 45-3 . 56 (2H, m) , 
3.70(3H, s), 6.87(2H, d, J=8Hz), 7 . 11-7 . 23 ( 6H , m) , 10.43(1H, 
br-s) . 

FAB-Mass : 336 (MH+). 

Example 250: Synthesis of 1--T 4- \ 2- (4-f luorpphenvl) eth v l l - 
piperaz in - 1 - yl > - 6 -methoxyindan hydrochloride 
( 250-1 ) 1 - f Pi peraz in -1-yl) -6-mehoxvindan 



1- (4-Acetylpiperazin-l-yl) -6 -methoxyindan (2.20 g) 
obtained as an intermediate in the above Example and an 8 N 
aqueous solution (8.0 ml) of sodium hydroxide were heated under 
reflux in ethanol. Then the reaction mixture was concentrated 
under reduced pressure, extracted with methylene chloride, 
dried and concentrated under reduced pressure again. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride /methanol system) to give 
the title compound (1.48 g) as a wax (yield: 73%). 



MeO 
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(250-2 ) 1- U-M-Fluorophenacvllpiperazin-l-vll -6- 



metho xyi ndan 



MeO 





F 



In the presence of a 5 N aqueous solution ( 2 . 0 ml ) of sodium 
hydroxide, 1- (piperazin-l-yl) -6-methoxyindan (0.41 g) and 
4-f luorophenacyl chloride (0.46 g) were reacted in methylene 
chloride at 0°C. Then, the reaction mixture was extracted with 
methylene chloride. The methylene chloride layer was washed 
with water , dried and concentrated under reduced pressure . The 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) to give the title 
compound (0.60 g) . 

(250- 3) 1 - { 4 - f 2 - ( 4 -Fluorophenyl ) ethyl 1 piperazin- 1 - yl> - 6 - 
methoxyindan hydrochloride 



Lithium aluminum hydride (0.13 g) was suspended in THF . 
Into the resultant suspension was added dropwise a solution of 
1- [ 4- ( 4-f luorophenacyl) piperazin-l-yl] -6-methoxyindan (0.60 
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g) in THF and the reaction mixture was heated under reflux while 
monitoring the reaction by TLC. Then the reaction solution was 
ice cooled and water (0.13 ml), a 5 N aqueous solution (0.13 
ml) of sodium hydroxide and water (0.39 ml) were successively 
added thereto followed by stirring at room temperature for 1 
hr . The resulting precipitate was filtered off and washed with 
THF. The filtrate was concentrated under reduced pressure and 
the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) to give an 
oil (0.48 g) (yield: 83%). 

This oily product was converted into a hydrochloride in 
a conventional manner to give the title compound as a white 
powder . 

m.p.: 213°C (decomp.). 
^H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 2. 03-2. 19 (2H, m) , 2 . 49 -2 . 66 ( 10H , m) , 2 . 69 -2 . 90 ( 4H , 
m), 3.80(3H, s), 4.32(1H, t, J=7.2Hz), 6.77(1H, dd, J=8.4, 
2.8Hz), 6.90(1H, d, 3=2 . 8Hz ) , 6 . 93-6 . 99 ( 2H, m) , 7.11(1H, d, 
J=8.4Hz), 7.12-7.17(2H, m) . 
FAB -Mass : 355 (MH+). 

Example 251: Synthesis of 1 - ( 4 -ethylpiperazin- 1-y l ) - 6- 

methoxyindan hydrochloride 

f 2 51-1) 1 - Ch lo r o - 6 -m eat oxy indan 
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MeO 




6-Methoxyindan-l-one (5.0 g) was dissolved in methanol 
(50 ml). Next, sodium tetrahydroborate (1.41 g) was added 
thereto at 0°C , and the resultant mixture was reacted at room 
temperature for 5 hr. The reaction solution was concentrated 
under reduced pressure and the residue was partitioned between 
ethyl acetate and water. The ethyl acetate layer was washed 
with water, dried and concentrated under reduced pressure to 
give 6-methoxyindan-l-ol (5.1 g) as an oil. This alcohol was 
not purified but reacted as such with thionyl chloride (4.5 ml) 
in ether at room temperature for 6 hr. The reaction solution 
was poured into ice water and extracted with ether. The ether 
layer was washed with water, dried and concentrated under 
reduced pressure to give the title compound (2.76 g) . 
( 251 -21 1 - ( 4-Acety lpi perazin-l-yl ) -6-methoxyindan 



MeO 




1-Chloro- 6-methoxyindan (2.76 g) , 1-acetylpiperazine 
(2.30 g) and potassium carbonate (2.90 g) were heated under 
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reflux in acetone overnight. Then the reaction solution was 
cooled, filtered and washed with acetone. The filtrate was 
concentrated under reduced pressure and the residue was 
partitioned between ethyl acetate and water. The ethyl acetate 
layer was washed with water, dried and concentrated under 
reduced pressure . The resulting residue was purified by silica 
gel column chromatography (toluene/acetone system) to give the 
title compound (2.70 g) as an oil. 

( 251-3 ) 1 - ( 4-F,th ylpi perazin-l-yl) -6-methoxvindan 
h ydroc h lor id e 



MeO 




•2HC1 



Lithium aluminum hydride (0.14 g) was suspended in THF. 
Into the resultant suspension was added dropwise a solution of 
1- (4-acetylpiperazin-l-yl) -6-methoxyindan (0.50 g) in THF and 
the reaction mixture was heated under reflux while monitoring 
the reaction by TLC . Then the reaction solution was ice cooled 
and water (0.14 ml), a 5 N aqueous solution (0.14 ml) of sodium 
hydroxide and further water (0.42 ml) were successively added 
thereto followed by stirring at room temperature for 1 hr. The 
resulting precipitate was filtered off and washed with THF . The 
filtrate was concentrated under reduced pressure and the 
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obtained residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) to give 

1- ( 4-ethylpiperazin-l-yl) - 6 -methoxyindan (0.30 g) as an oil 
(yield: 63%). 

This oily product was converted into a hydrochloride in 
a conventional manner to give the title compound as a white 
powder . 

X H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.08(3H, t, J = 7.2Hz), 2 . 02 - 2 . 19 ( 2H , m) , 2.41(2H, 
q, J=7.2Hz), 2.43-2.65(8H, m) , 2 . 69-2 . 90 ( 2H, m) , 3.80(3H, s), 
4.92(1H, t, J=7.2Hz), 6.77(1H, dd, J=8.4, 2.8Hz), 6.90(1H, d, 
J=2.8Hz), 7.09(1H, d, J=8.4Hz). 
FAB-Mass: 261(MH+). 

Example 252; Synthesis of trans-1- ( 4-ethylpiperazin-l-yl) - 

2 - ethoxycarboxy amino indan 





A mixture of (±) - ( Z ) -2-ethoxy-3a, 8b-dihydro- 4H- 
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indeno [ 2 , 1-d] oxazole (1.4 g) synthesized in accordance with the 
method described in WO95/04028, ethylpiperazine (1.3 ml), 
scandium trif luoromethanesulf onate (50 mg) and toluene (40 ml) 
was stirred under nitrogen atmosphere at 70°C for 17 hr as in 
Example 13 of WO95/04028 and Tetrahedron Lett., 1627 - 1628, 
35(1994) . . After allowing to cool to room temperature again, 
ethyl acetate and water were added to the reaction solution and 
the layers were separated. The organic layer was washed with 
brine , dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The resulting residue was purified by 
Chromatorex NH- silica gel column chromatography (hexane/ ethyl 
acetate system) to give the title compound (67 5 mg) (yield: 
31%) . 

'H-NMR (400 MHz, CDC1 3 ) : 

8(ppm) 1.07(3H, t, J=7.2Hz), 1.23(3H, m) , 2.40(2H, q, 
J=7.2Hz), 2.45(4H, br-s), 2.68(6H, m) , 3.37(1H, dd, J=16.2, 
7.4Hz), 4.02(1H, d, J=4.8Hz), 4.12(2H, m) , 7 . 16-7 . 23 ( 3H, m) , 
7.33(1H, m) . 

Example 2 53: Synthesis of trans- 1- ( 4-et.hvlPiperaain- 1 - vl ) - 
2 -methylaminoindan 
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trans-1- ( 4-Ethylpiperazin-l-yl ) -2- 
ethoxycarboxyaminoindan (670 mg) was dissolved in dry ether (20 
ml) and lithium aluminum hydride (401 mg) was added thereto at 
room temperature. Under nitrogen atmosphere, the mixture was 
stirred for 21 hr. Then water (0.4 ml) , a 5 N aqueous solution 
(0.4 ml) of sodium hydroxide and further water (1.2 ml) were 
successively added thereto followed by stirring. The reaction 
solution was filtered through celite and the filtrate was 
concentrated under reduced pressure to give the title compound 
(503 mg) . 

^-NMR (400 MHz, CDC1 3 ) : 

§(ppm) 1.08(3H, t, J=7.2Hz), 2.42(2H, q, J=7.2Hz), 2.47(4H, 
m) , 2.69(5H, m) , 3.18(1H, dd, J=16.2 f 7 . 4Hz ) , 3.48(1H, dt , J=7 . 4 , 
4.8Hz), 4.03(1H, d, J=4.8Hz), 7 . 14-7 . 21 ( 3H, m) , 7.36(1H, m) . 

Ex amp le 2 5 4; S ynthesis of trans-1- ( 4-ethvlt>iperazin-l-v l) - 
2 - ["methyl- ( 4 - tr if lu or ob en zyl ) a m in o 1 i n dan 
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N 

N-Methylamine (500 mg) , 4-f luorobenzaldehyde (0.52 ml), 
acetic acid ( 0 . 6 ml ) and methylene chloride ( 20 ml ) were treated 
as in Example 101 to give the title compound (670 mg) (yield: 
95%) . 

Next, this product was dissolved in ethyl acetate (10 ml) 
and a solution ( 2 ml ) of 4 N HC1 in ethyl acetate was added thereto . 
After concentrating the solvent under reduced pressure, ether 
was added to the residue followed by concentration. Then, it 
was dried in vacuo to give the hydrochloride (821 mg) of the 
title compound as white crystals . 
Free 

^-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.08(3H, t, J=7.2Hz), 2.10(3H, s), 2.41(2H, q, 
J=7.2Hz) , 2.45(4H, br-s) , 2.64(4H, br-s), 2.95(2H, m) , 3.48(3H, 
s), 3.73(1H, ddd, J=7.4, 7.2, 4 . 4Hz ) , 4.33(1H, d, J=4.4Hz), 
6.98(2H, m) , 7.19(3H, m) , 7.29(3H, m) , 7.36(1H, m) . 
HC1 salt 

m.p. : 196 - 198°C. 
FAB -Mass : 368 (MH+). 
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Example 2 55: Synthesis of 7 - f 4 - hydroxy - 1 - ( 4 - 

f lnoropheneth Yl)r>iDeridin-4-vl1 -5 . 6 -uihvdro- 7H-Dvrindine 



6 , 7-Dihydro-5H-cyclopenta[B]pyridine (1.00 g, CAS 
Registry No. 533-37-9) was dissolved in tetrahydrofuran (15ml). 
Under a stream of nitrogen, a 1.6 M solution (5.8 ml) of n- 
butyllithium in hexane was added dropwise into the resultant 
solution while cooling to -55°C or below. After stirring for 
5 min, a solution of 1- ( 4-f luorophenethyl ) -4-piperidone (2.04 
g) in tetrahydrofuran (10 ml) was added dropwise thereinto at 
the same temperature over 20 min. After stirring for 30 min, 
the reaction solution was allowed to warm to room temperature 
again and water was added thereto . Then it was extracted with 
ethyl acetate and the organic layer was washed with brine and 
dried over magnesium sulfate. After evaporating the solvent, 
the resulting residue (3.17 g) was purified by silica gel column 
chromatography (methanol/methylene chloride system) to give 
the title compound (600 mg) as a slight brown oil. 
I H-NMR (400 MHz, CDC1 3 ): 





N 



OH 
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5(ppm) 1.72-2.08(4H, m) , 2 . 22-3 . 10 ( 12H, m) , 3.37(1H, d, 
J = 9.5Hz) , 5.81(1H, br-s) , 6 . 93-7 . 01 ( 2H, m) , 7.08(1H, dd, J = 8.0, 
5.5Hz), 7.12-7.20(2H, m) , 7.33(1H, d, J=8 . 0Hz ) , 8.28(1H, d, 
J=5.5Hz) . 

FAB-Mass : 341(MH+). 

Exam ple 25 6: Synthesis Of 7- f 1- ( 4- 

f luorophenethyl^piperidin-4-ylidenel -5 . 6-dihydropyrindine 



7 - [ 4 - Hydroxy- 1 - ( 4 - f luor ophenethyl ) piperidin - 4 -yl ] - 
5 , 6-dihydro-7H~pyrindine (350 mg) was dissolved in 
tetrahydrof uran (3 ml). Under ice cooling, thionyl chloride 
(0.11 ml) and triethylamine (0.50 ml) were added dropwise 
thereinto. Then the resultant mixture was stirred at room 
temperature for 15 minutes followed by addition of water . Next , 
the mixture was extracted with ethyl acetate and the organic 
layer was washed with brine and dried over magnesium sulfate. 
After removing the solvent, the resulting residue (250 mg) was 
purified by silica gel column chromatography ( hexane/ethyl 
acetate system) to give the title compound (45 mg) as an oil. 
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1 H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 2.45-2. 50(2H, m) , 2 . 58 - 2 . 68 ( 6H , m) , 2 . 75 - 2 . 95 ( 6H . 
m) , 3.48(2H, br-s) , 6.93-7.00(3H,m), 7 . 14-7 . 20 ( 2H, m) , 7.48(1H, 
d, J=7.6Hz), 8.40(1H, d, J=4 . 4Hz ) . 
FAB -Mass : 323 (MH+). 

Exa m ple 2 57; Synthesis of 7- T 1 - ( 4 - 

fluorophenethyl)piperidi n-4-y n -5 , 6-dihydro-7H-pyrindine 



7- [ 1- ( 4-Fluorophenethyl)piperidin-4-ylidene] -5,6- 
dihydropyrindine (100 mg) was dissolved in methanol (5 ml). 
After adding two drops of acetic acid thereinto, the resultant 
mixture was vigorously shaken in the presence of a palladium 
catalyst under a hydrogen gas pressure of 3 kg/cm 2 for 12 hr. 
After filtering off the catalyst, water was added to the 
reaction mixture followed by extraction with ethyl acetate. 
The organic layer was washed with brine a and dried over 
magnesium sulfate. Then the solvent was distilled away to give 
the title compound (45 mg) as an oil. 
'H-NMR (400 MHz, CDC1 3 ) : 





N 
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S(ppm) 1.22-1.52(2H. m) , 1 . 94 -2 . 40 ( 4H , m), 2 . 55 - 2 . 96 ( 4H , 
m), 3.00-3.30(6H, m) , 3 . 45-3 . 70 ( 2H, m) , 6 . 97 - 7 . 02 ( 2H , m) , 
7.07(1H, dd, J=5.2, 7.6Hz), 7 . 19-7 . 25 ( 2H, m) , 7.52(1H, d, 
J=7.6Hz), 8.34(1H, d, J=5 . 2Hz ) . 
FAB -Mass : 325(MH+). 
Example 258; Sy n thesis of 7- f 4 - ( 4 - 

f luorophenethyl)piperazin-l-yn -5 . 6-dihydro-7H-pyrindine 



7-Hydroxy-6 , 7-dihydro-5H-cyclopenta[B] pyridine (247 mg) 
synthesized in accordance with the method described in JP-A 
1-211581 was dissolved in methylene chloride (5 ml) . Under ice 
cooling, thionyl chloride (0.147 ml) was added to the resultant 
solution and the resultant mixture was stirred for 25 min. Then 
the reaction solution was evaporated to dryness under reduced 
pressure. To the residue were added a solution of l-(4- 
f luorophenethyl ) piperazine (570 mg) synthesized in accordance 
with the method described in JP-A 54-92979 in dimethylf ormamide 
(5 ml) and triethylamine (0.38 ml) followed by heating at 60°C 
for 5 nr. After adding water, the reaction solution was 
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extracted with ethyl acetate . The organic layer was washed with 
brine and dried over magnesium sulfate. After evaporating the 
solvent, the resulting residue was purified by NH-silica gel 
column chromatography (hexane/methylene chloride system) to 
give the title compound (200 mg) as an oil. 
X H - NMR (400 MHz , CDC1 3 ): 

5(ppm) 2 . 15-2 .25 (2H, m) , 2 . 5 0 - 3 . 0 0 ( 14H , m) , 4.28(1H, t, 
J = 7.0Hz) / 6 . 92 -7 . 00 (2H, m) , 7.08 (1H, dd , J=5.0, 7.4Hz), 
7 . 12-7 . 18 (2H, m) , 7.50(1H, d, J=7.4Hz), 8.46(1H, d, J = 5.0Hz). 
FAB - Mass : 326 (MH+) . 

Ryampl e 2 59-1: Synf.hpsis of ris- and trans - 2 , 6 - d i chl oro - 3 - 

mpt.hoyypthyl pnyl pyr i dines 



Potassium t-butoxide (22.2 g) was added to a solution of 
methoxymethyltriphenylphosphonium chloride (62.5 g) in 
tetrahydrofuran (250 ml) and the resultant mixture was stirred 
at 0°C for 20 min. Into the resultant solution was added 
dropwise a solution of 2 , 6 - dichloro - 3 - f ormylpyridine (24.7 g) 
synthesized in accordance with the method described in J. CHEM . 
SOC. PERKIN TRANS . 1 (1990, No. 9, p. 2409.) in tetrahydrofuran 
(100 ml) followed by stirring for 2 hr . Then water and ethyl 
acetate were added to the reaction solution and the layers were 
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separated. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over anhydrous 
magnesium sulfate. The resulting residue was purified by 
silica gel column chromatography ( hexane/ethyl acetate system) 
to give a mixture (21.5 g) of the geometrical isomers of the 
title compound as a pale yellow oil (yield: 75%). 
1 H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 3.71(3H. s), 3.82(3H, s), 5.53(1H, d, J=7Hz), 
5.93(1H, d, J=12Hz), 6.38(1H, d, J=7Hz), 7.03(1H, d, J=12Hz), 
7.17(1H, d, J=8Hz), 7.19(1H, d, J=8Hz), 7.60(1H, d, J=8Hz), 
8.36(1H, d, J=8Hz). 

Examp le 259-2; S ynth esis of 2 , e-qichloro-3- 
for m y lmet hylpy ri d ine 



A solution of cis- and trans-2 , 6-dichloro-3- 
methoxyethylenylpyridines (21.5 g) and 35% perchloric acid (100 
ml) in ether (200 ml) was stirred at room temperature for a day. 
Then the reaction solution was basified by adding a cone, 
aqueous solution of sodium hydroxide and ethyl acetate was added 
thereto and the layers were separated. The organic layer was 
washed with brine and dried over magnesium sulfate. After 
evaporating the solvent, the resulting residue was purified by 



CI 
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silica gel column chromatography (hexane/ethyl acetate system) 
to give the title compound (15 g) as a pale yellow oil (yield: 
56%) . 

X H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 3.90(2H, s) , 7.31(1H, d, J = 8Hz) , 7.55(1H, d, J=8Hz) , 
9.81(1H, s). 

Exam ple 259-3: Synthesis of 2 , 6 -dichloro- 3 - 
hydrox yethvl pyridine 



A solution of cis- and trans-2 , 6-dichloro-3- 
methoxyethylenylpyridines (2.0 g) and 35% perchloric acid (10 
ml) in ether (30 ml) was stirred at room temperature for a day. 
Then the reaction solution was basified by adding a cone, 
aqueous solution of sodium hydroxide and ethyl acetate was added 
thereto and the layers were separated. The organic layer was 
washed with brine and dried over magnesium sulfate. After 
evaporating the solvent, ethanol (20 ml) and sodium borohydride 
(0.076 g) were added to the residue and the resultant mixture 
was stirred at room temperature for 1 hr . Then the reaction 
solution was concentrated under reduced pressure, diluted with 
a saturated aqueous solution of sodium hydrogencarbonate and 
ethyl acetate and the layers were separated. The organic layer 
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was washed with brine and dried over magnesium sulfate. After 
evaporating the solvent, the obtained residue was purified by 
silica gel column chromatography ( hexane/ethyl acetate system) 
to give the title compound (1.3 g) as a pale yellow oil (yield: 
69%) . 

1 H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.50(1H, t, J=6Hz), 2.99(2H, t, J=6Hz), 3.95(1H, 
q, J=6Hz), 7.23(1H, d, J=8Hz ) , 7.62(1H, d, J=8Hz). 

Exam ple 259- 4; Synthesis of l-n-(4- 

fluorophenethyl ) piperidin- 4 -yl 1 - 6 - chloro - 7 - azaindoline 



Under ice cooling, methanesulf onyl chloride (0.45 g) was 
added dropwise into a solution of 2 , 6-dichloro-3- 
hydroxyethylpyridine (0.65 g) in pyridine (10 ml) and the 
resultant mixture was stirred for 3 hr. Then the reaction 
solution was concentrated under reduced pressure, diluted with 
a saturated aqueous solution of sodium bicarbonate and ethyl 
acetate and the layers were separated. The organic layer was 
washed with brine and dried over magnesium sulfate. After 
evaporating the solvent, 1- ( 4-f luorophenethyl ) -4- 



Cl 
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aminopiperidine (0.75 g) and dichlorobenzene (20 ml) were added 
to the residue and the resultant mixture was heated at 180°C 
for 2 hr . The reaction solution was concentrated under reduced 
pressure, diluted with a saturated aqueous solution of sodium 
bicarbonate and ethyl acetate and the layers were separated. 
The organic layer was washed with brine and dried over magnesium 
sulfate. After evaporating the solvent, the resulting residue 
was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (0.43 
g) as a colorless oil (yield: 35%). 

A portion of this product was converted into a 
hydrochloride in a conventional manner to give the title 
compound as a white powder, 
m.p. (hydrochloride): 225°C (decomp.) . 
'■H-NMR (400 MHz, DMSO-d 6 ) : 

S(ppm) 1.81-1.90(2H, m) , 1 . 99-2 . 10 ( 2H, m) . 2.93(2H, t, 
J=8Hz) , 3. 00- 3. 08 (2H, m) , 3 . 10-3 . 27 ( 4H , m) , 3.52(2H, t, J=8Hz) , 
3.55-3. 64(2H, m) , 4 . 00-4 . 12 ( 1H, m) , 6.44(1H, d, J=8Hz), 
7 . 12-7 . 20(2H, m) , 7.23(1H, d, J=8Hz), 7 . 29 - 7 . 34 ( 2H , m) . 
FAB -Mass : 360(MH+). 

Example 2 60: Synthesis of l-ri-(4- 

f luorophenethyl ) piperidin- 4 -yl 1 - 7 -azaindoline 
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F 



2 - Chloro - 3 - f ormylpyridine (1.5 g) synthesized in 
accordance with the method described in J. CHEM. SOC. PERKIN 
TRANS. 1 (1990, No. 3, P. 2409.) was treated as in Examples 259 - 1 , 
259-3 and 259-4 to give the hydrochloride (0.21 g) of the title 
compound as a white powder (yield: 4.9%) . 
m.p. (hydrochloride): 223°C (decomp.). 
X H -NMR (4 00 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 79 -2 . 00 (2H, m) , 2 . 03 - 2 . 2 1 ( 2H , m) , 2 . 95 -3 . 10 (4H, 
m) , 3 .22-3 .36 (4H, m) , 3 . 6 0 - 3 . 6 9 ( 4H , m) , 4 . 15 - 4 . 24 ( 1H , m) , 
6 . 51-6 . 60 (1H, m) , 7 . 12 - 7 . 2 0 ( 2H , m) , 7 . 2 9 - 7 . 37 ( 3H , m) , 7.67- 
7.73 (1H, m) . 
FAB -Mass : 326 (MH+). 

Kyampl f 261 - 1 : fiyn f.hpsi s of 2 , 6 - d i f 1 nnrn - 3 - 

hr o mo e thy lp y ri d i ne 



Under ice cooling, triphenylphosphine (3.1 g) and N- 
bromosucc inimide (1.9 g) were added to a solution of 2,6- 
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dif luoro-3-hydroxyethylpyridine (1.58 g) obtained as in 
Example 259-3 in methylene chloride (100 ml) and the resultant 
mixture was stirred for 2 hr . After concentrating the resultant 
mixture under reduced pressure, the residue was purified by 
silica gel column chromatography ( hexane/ethyl acetate system) 
to give the title compound (1.6 g) as a colorless oil (yield: 
73%) . 

X H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 3.20(1H, t, J=6Hz), 3.59(2H, t , J=6Hz), 6.80- 
6.85{1H, m) , 7.75-7.83(lH, m) . 
Examp le 261 - 2; S ynthe sis of l-U-(4 - 

f luorophenethyl ) piperidin- 4 -yl 1 - 6 - f luoro - 7 - azaindoline 



A mixture of 2 , 6-dif luoro-3-bromoethylpyridine (0.3 g) , 
1- ( 4-f luorophenethyl) -4-aminopiperidine (0.3 g) , 
triethylamine (0.27 g) and o-dichlorobenzene (20 ml) was heated 
at 180°C for 2 hr. Then the reaction solution was concentrated 
under reduced pressure, diluted with a saturated aqueous 
solution of sodium hydrogencarbonate and ethyl acetate and the 
layers were separated. The organic layer was washed with brine 
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and dried over magnesium sulfate. After evaporating the 
solvent , the resulting residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) followed by 
conversion into a hydrochloride in a conventional manner to 
give the hydrochloride (0.14 g) of the title compound as a white 
powder (yield: 30%). 
m.p. (hydrochloride): 202 - 204°C. 
1 H-NMR (400 MHz , DMS0-d 6 ): 

S(ppm) 1.81-1.90(2H, m) , 1.99-2.11(2H, m) , 2.91(2H, t, 
J=8Hz) , 3.00-3.19(4H, m) , 3.20-3.30(2H,m), 3.51(2H, t, J=8Hz) , 
3.58-3.65(2H, m) , 3 . 9 3 - 4 . 03 ( 1H , m) , 6.03(1H, d, J=8Hz), 
7 . 14-7 . 21(2H, m) , 7 . 29 - 7 . 35 ( 3H , m) . 
FAB -Mass : 344 (MH+). 

Example 2 62: Sy n th es i s of 1- 1 1- ( 2 , 4 - di f luorophenethyl) - 
piperidin - 4 -yl 1 - 6 - chloro - 7 -azaindoline 



1- (Piperidin-4-yl) - 6 -chloro- 7 -azaindoline (0.5 g) and 
2 , 4-dif luorophenethyl bromide (0.43 g) were treated as in 
Example 2 to give the hydrochloride (74 mg) of the title compound 
as a brown powder (yield: 7.8%). 



F 
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m.p. (hydrochloride): 221°C (decorap. ) . 
'H-NMR (400 MHz, DMS0-d 6 ): 

S(ppm) 1.81-1.9K2H, m) , 2 . 00-2 . 15 ( 2H, m) , 2.91(2H. t, 
J=8Hz) , 3.03-3.39(6H,m), 3.53(2H, t, J=8Hz) , 3.60-3.68(2H, m) , 
4.01-4.12(1H, m), 6.46(1H, d, J=8Hz), 7 . 08-7 . 17 ( 1H, m), 
7.21-7.31(2H, m), 7 . 40-7 . 48 ( 1H, m) . 
FAB-Mass: 378 (MH+). 

Examp le 2 63: Synthesis of 1 - T 1- f 4- 

methoxyphenethy i ) piperi din- 4 - y l 1 - 6 - chloro - 7 - azai titin i i tip. 



1- (Piperidin-4-yl) -6-chloro-7-azaindoline (0.8 g) and 
4-methoxyphenethyl bromide (0.72 g) were treated as in Example 
2 to give the hydrochloride (220 mg) of the title compound as 
a pale yellow powder (yield: 16%). 
m.p. (hydrochloride): 199°C (decomp.). 
1 H-NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.82-1.91(2H, m) , 1 . 97-2 . 09 ( 2H, m) , 2 . 89 - 2 . 98 ( 4H , 
m) , 3.08-3.24(4H, m) , 3.52(2H, t, J=8Hz), 3 . 56 - 3 . 64 ( 2H , m) , 
4.00-4. 10(1H. m), 6.44(1H, d, J=7Hz), 6.90(1H # d, J=9Hz), 
7.18(1H, d, J=9Hz), 7.22(1H, d, J=7Hz). 
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FAB-Mass : 372 (MH+) . 

Rxampl e 2 f,A : Synthesi s of 1-fl-f4-fliinrophpnpt-hy"l)- 
piper i din - 4 - yl ] - S -azaindoline 




Under a stream of hydrogen, a mixture of 6 - azaindoline 
(180 mg) synthesized in accordance with the method described 
in Tetrahedron, (1988, vol. 44, No. 10, p. 2977.), l-(4- 
f luorophenethyl ) - 4 -piperidone (530 mg), platinum oxide (20 mg), 
acetic acid (0.5 ml) and ethanol (10 ml) was catalytically 
reduced at ordinary temperature under atmospheric pressure. 
After stirring the reaction mixture overnight, the catalyst was 
filtered off and the filtrate was concentrated under reduced 
pressure. The resulting residue was diluted with a saturated 
aqueous solution of sodium hydrogencarbona te and ethyl acetate 
and the layers were separated. The organic layer was washed 
with brine and dried over anhydrous magnesium sulfate and the 
resulting residue was purified by NH-silica gel column 
chromatography (hexane/ethyl acetate system) followed by 
conversion into an oxalate in a conventional manner to give the 
oxalate (35 mg) of the title compound as a pale yellow powder 
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(yield: 5.2%). 

m.p. (oxalate): 196 - 198°C. 
1 H-NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 1.83-1.91(4H, m) , 2 . 90-3 . 05 ( 6H, m) , 3 . 18-3 . 27 ( 2H , 
m), 3.38(2H, t, J=8Hz), 3 . 51-3 . 60 ( 2H, m) , 3 . 69-3 . 79 ( 1H, m) , 
7.10(1H, d, J=5Hz) , 7.14-7.19(2H, m) , 7 . 30 - 7 . 34 ( 2H , m ) , 7.83(1H, 
d, J=5Hz), 7.86(1H, s). 
FAB -Mass : 326 (MH+). 

Example 265; Synthesis of 5 - n - f 4 - 

flUQroPhenethvl^oiperidin-4-y l i denel -7 -m eth yl - S.fi- 
dihvdrocyclopentap yraz.ine 



5-Methyl-6, 7 - dihydro - 5 ( H ) -cyclopenta[B ]pyrazine (2.82g, 
CAS Registry No. 23747-48-0) was dissolved in tetrahydrof uran 
(30 ml). Under a stream of nitrogen, a 1.6 M solution (13.4 
ml) of n-butyllithium in hexane was added dropwise into the 
resultant solution while cooling to -55°C or below. After 
stirring for 5 min, a solution of 1- ( 4-f luorophenethyl) -4- 
piperidone (3.72 g) in tetrahydrof uran (10 ml) was added 
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dropwise thereinto at the same temperature over 5 min. After 
stirring for 5 min, the reaction solution was allowed to warm 
to room temperature and water was added thereto. Then it was 
extracted with ethyl acetate and the organic layer was washed 
with brine and dried over magnesium sulfate . After evaporating 
the solvent, the resulting residue (6.5 g) was purified by 
NH-silica gel column chromatography (hexane/ethyl acetate 
system) to give an isomer A (1.48 g) and another isomer B (2.94 
g) of 5- [4-hydroxy-l-(4-fluorophenethyl)piperidin-4-yl] -7- 
methyl-5 , 6-dihdyro-5H-cyclopentapyrazine each as an oil. 
Isomer A: 

"H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.40(3H, d, J=6.8Hz), 1 . 48- 1 . 85 ( 5H , m) , 2.47- 
2.65(5H, m) , 2 . 72 - 2 . 85 ( 4H , m) , 3 . 14-3 . 24 ( 1H, m) , 3 . 32-3 . 38 ( 1H, 
m), 4.48(1H, s), 6 . 93-7 . 00 ( 2H, m) , 7 . 12-7 . 19 (2H, m) , 8.24(1H, 
dd, 3=1.2, 2.8Hz), 8.36(1H, dd, J=1.2, 2.8Hz). 
Isomer B: 

1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.33(3H, d, J=7.2Hz), 1 . 65-1 . 97 ( 5H, m) , 2.27- 
2.86(9H, m), 3 . 25-3 . 36 ( 1H, m) , 3 . 38-3 . 44 ( 1H, m) , 4.11(1H, s), 
6.93-7.01(2H, m) , 7 . 12-7 . 20 ( 2H, m) , 8.27(1H, dd, J=0 . 8 , 2 . 8Hz ) , 
8.36(1H, dd, J=0.8, 2.8Hz). 

The above isomer A (1.48 g) was dissolved in acetic acid 
(10 ml). Then cone, sulfuric acid (2.0 ml) was added thereto 
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while cooling in a water bath and the resultant mixture was 
stirred at room temperature for 2 hr . The reaction solution 
was basified with 10% potassium carbonate and extracted with 
ethyl acetate. The organic layer was washed with brine and 
dried over magnesium sulfate. After evaporating the solvent, 
the resulting residue was purified by NH-silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (680 mg) as an oil. 
1 H-NMR (400 MHz , CDC1 3 ): 

5(ppm) 1.38(3H, d, J=6.8Hz), 2 . 12-2 . 40 ( 1H , m) , 2.45- 
2.50(2H, m) , 2. 56-2.69(6H, m) . 2 . 79-2 . 86 ( 2H, m) , 3 . 06-3 . 14 ( 1H, 
m) , 3.20-3.30(lH, m) , 3 . 33-3 . 39 ( 1H, m) , 6 . 94 -7 . 00 ( 2H , m) , 
7 . 15-7 . 19 ( 2H, m) , 8.18(1H, d, J=2.7Hz), 8.36(1H, dd, J=0 . 8 , 
2 . 7Hz) . 

FAB -Mass : 338 (MH+ ) . 

Example 266; Synthes is of 5 - f 1 - f 4 - f luorophenethyl ) - 

pi peridin-4-yll -7 -methyl -5 . 6-dihydro-5H-cyclopentapyrazine 




5- [ 1- ( 4-Fluorophenethyl)piperidin-4-ylidene] -7- 
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methyl- 5 , 6 -dihydrocyclopentapyrazine (300 mg) was dissolved 
in methanol (10 ml). After adding five drops of acetic acid 
thereinto , the resultant mixture was vigorously shaken in the 
presence of a palladium catalyst under a hydrogen gas pressure 
of 4 . 2 kg/cm 2 for 13 hr . After filtering off the catalyst , water 
was added to the reaction mixture followed by extraction with 
ethyl acetate. The organic layer was washed with brine and 
dried over magnesium sulfate. Then the solvent was evaporated 
to give the oily title compound (200 mg) as a mixture of 
stereoisomers (about 5 : 1). 
1 H - NMR (400 MHz , CDC1 3 ) : 

6(ppm) 1.34(d, J=7.2Hz) and 1.40(d, J=6.8Hz)l : 5 
corresponding to 3H in total, 1 . 44-1 . 56 ( 3H, m) , 1 . 62-1 . 90 ( 2H, 
m) . 2.00-2.20(3H, m) , 2 . 43- 2 . 51 ( 1H , m) , 2 . 54-2 . 66 ( 2H, m) , 
2.76-2.88(2H, m) , 3 . 04-3 . 20 ( 4H, m) , 6 . 93-7 . 00 ( 2H, m) , 7.13- 
7.19(2H, m) , 8.30(s) and 8.31(s)5:i corresponding to 2H in 
total. 

FAB-Mass : 340 (MH+ ) . 

E x ample 267; Synthesis of 1 - -T 1 - T 2 - ( 4- 

methoxyphenyl)ethyl1piperidin-4-yll-7-methoxy-l .2.3.4- 
tetrahydroquinoline hydrochloride 
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MeO. 




OMe 



A solution of 1- ( 4 -piperidinyl ) -7-methoxy-l , 2 , 3 , 4- 
tetrahydroquinoline (250 mg) , 2- { 4-methoxyphenyl ) ethyl 
bromide (260 mg) and diisopropylethylamine (2 70 mg) in DMF (5 
ml) was heated at 60°C for 12 hr under stirring. After the 
completion of the reaction, the reaction solution was cooled 
to room temperature and water was added thereto followed by 
extraction with ethyl acetate . The ethyl acetate layer was 
washed with brine and dried over magnesium sulfate. After 
evaporating the solvent, the resulting obtained residue was 
purified by silica gel column chromatography (toluene/acetone 
system) to give 1-{1- [2- ( 4-methoxyphenyl) ethyl ]piperidin -4- 
yl} -7-methoxy-l, 2, 3, 4- tetrahydroquinoline as an oil. This 
free compound was dissolved in ethyl acetate and 8.5% HCl/ethyl 
acetate was added thereto. The resulting hydrochloride was 
recrystallized from ethanol/ether to give the title compound 
(225 mg) (yield: 53%) . 
m.p. : 232 - 235°C. 
1 H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.72-1.84(4H, m) , 2 . 1 0 - 2 . 24 ( 2H , m) , 2.57(2H, t, 
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J= 6.0Hz) , 2.96-3.03(2H,m), 3.09(2H, t, J=5.6Hz) , 3.11-3.21(4H, 
m) , 3.58(2H, br-d) , 3.66(3H, s), 3.71(3H, s), 3 . 90-4 . 00 ( 1H , m) , 
6.11(1H, dd, J=8.4, 2.4Hz), 6.28(1H, d, J=2.4Hz), 6.78(1H, d, 
J=8.4Hz), 6.89(2H, d, J=8.4Hz), 7.18(2H, d, J=8.4Hz), 
10. 68-10. 81(1H, br-s). 
MS: 381(M+H)+. 

Next, the procedure of Example 267 was repeated to give 
the products of Examples 268 to 274. 

Ex am ple 268 ; 1- < 1- r 2- ( 4-Fluorophenyl > ethyl lpiperidin-4- 
y ll-7-me thoxy- l . 2 , 3 , 4- tetrahydroquinoline h ydrochloride 



(Yield: 75%). 

m.p. : 258°C (decomp.)- 

1 H-NMR (400 MHz , DMSO-d 6 ): 

8(ppm) 1.74-1.84(4H, m) , 2.23(2H, qd, J=12, 2Hz) , 2.569(2H, 
t, J=6.4Hz), 3.04-3.23(6H, m) , 3.57(2H, d, J=11.6Hz), 3.66{3H, 
s), 3.93-4. 03(1H, m) , 6.14(1H, dd, J=8 , 1 . 6Hz ) , 6.32(1H, d, 
J=1.6Hz), 6.79(1H, d, J=7.6Hz), 7.16(2H, t, J=9.2Hz), 7.32(2H, 
dd, J=8.8, 5.6Hz), 11. 05-11. 20(1H, br-s). 
MS: 369(M+H)+. 
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Example 26 9: 1- f 1- ( 4-Cyanopropyl ) piperidin- 4 -yl 1-7- 
methoxy-1 .2.3. 4 - tetrahydroquinoline hyd rochloride 




CN 



MeO. 



•HCl 



(Yield: 55%). 

m.p.: 180 - 183°C (decorap.). 
1 H-NMR (4 00 MHz, DMSO-d 6 ): 

S(ppm) 1.71-1.82(4H, m) , 1 . 97-2 . 12 ( 2H, m) , 2 . 15-2 . 28 ( 2H , 
m), 2.56(2H, t, J=6.4Hz), 2.67(2H, t, J=7.2Hz), 2 . 99-3 . 18 ( 6H, 
m) , 3.51(2H, br-d, J=11.6Hz), 3.66(3H, s), 3 . 90-4 . 01 ( 1H, m) , 
6.12(1H, dd, J=8.4, 1.0Hz), 6.29(1H, d, J=1.0Hz), 6.78(1H, d, 
J=8.4Hz), 10. 94-11. 12(1H, br-s). 
MS: 314(M+H)+. 

Example 270; l-fl-r2-(2- Thlenyl ) ethyl 1 piperidin - 4 -yl 1 - 7 - 
methoxy- 1.2.3. 4 - tetrahydroqni noline hydrochloride 




S 



(Yield: 35%) . 
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m. p . : 232 - 235°C . 

1 H-NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 1.73-1.84(4H, m) , 2 . 16 -2 . 29 ( 2H , m) , 2.57(2H, t, 
J=6.4Hz), 3.10(2H, t, J=5.2Hz), 3 . 13 - 3 . 40 ( 6H , m), 3.58(2H, 
br-d), 3.66(3H, s), 3 . 91-4 . 02 ( 1H, m) , 6.15(1H, br-d) , 6.32(1H, 
br-s), 6.80(1H, d, J=8.0Hz), 6.97(1H, d, J=1.6Hz), 6.99(1H, d, 
J=5.2Hz), 7.40(1H, dd, J=5 . 2 , 1 . 6Hz ) , 11 . 21- 11 . 33 ( 1H, br-s). 
MS: 357(M+H}+. 

Exam ple 271 : 1 - { 1 - f 2 - f 4 -Fluorophenyl ) ethyl 1 piperidin- 4 - 
yll-7 , 8-dimethoxy-l .2.3. 4- tetrahydroquinoline hydrochloride 



(Yield: 82%). 
m.p. : 213 - 215°C. 
X H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.62-1.89(4H, m) , 2 . 11 - 2 . 31 ( 2H , m) , 2 . 57-2 . 69 ( 2H , 
m), 2.88-3.23(8H, m) , 3 . 51- 3 . 69 ( 2H , m) . 3.62(3H, s), 3.71(3H, 
s), 6.40-6.62(lH, br-d), 6 . 63-6 . 75 ( 1H, br-d), 7.15(2H, t, 
J=8.8Hz), 7.29(2H, dd, J=7.6, 5 . 2Hz ) , 10 . 50-10 . 77 ( 1H, br-s). 
MS: 399(M+H)+. 

Example 2 72: 1 - { 1 - f 2 - ( 4 -Fluo rophenyl ) eth yl 1 piperidin- 4 - 
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yl) -7 . 8-meth ylenedioxy- 1.2.3. 4- tetrahydroquinoline 



h ydrochloride 



O 




F 



(Yield: 55%). 
m.p. : 225 - 227°C. 
'H-NMR (400 MHz , DMSO-dJ: 

6(ppm) 1.71-1.83(4H, in), 2.24(2H, qd, J=12.4, 3 . 2Hz ) , 
2.58(2H, t, J=6.0Hz), 2 . 92-3 . 10 < 6H , m) , 3 . 18-3 . 25 ( 2H, m) , 
3.58(2H, br-d) , 4 . 14 - 4 . 23 ( 1H , m) , 5.83(2H, s), 6.23(1H, d, 
J=8.0Hz), 6.46(1H, d, J=8 . 0Hz ) , 7.16(2H, t, J=8.8Hz), 7.29(2H, 
dd, J=8.8, 5.6Hz) r 10 . 84-10 . 91(1H, m) . 
MS: 383(M+H)+. 

Example 273; l--fl-r2-f4 - Fluor ophenyl ) ethyl 1 piper idin- 4 - 
yl 1 - 7 -methoxy- 8 -methyl -1.2.3.4- tetrahydroquinoline oxalate 




(Yield: 68%). 
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m.p. : 176 - 178°C. 

1 H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1 . 66-1 . 75(4H, m) , 1 . 97-2 . 09 ( 2H, m) , 2.02(3H, s) 
2.58(2H, t, J=6.8Hz), 2 . 7 9 - 3 . 2 2 ( 9H , m), 3 . 40 - 3 . 5 1 ( 2H , m), 
3.71(3H, s), 6.47(1H, d, J=8.4Hz), 6.76(1H, d, J=8.4Hz), 
7.13(2H, t, J=8.8Hz), 7.29(2H, dd , J=11.2, 8 . 8Hz ) . 
MS: 383(M+H)+. 

Exam ple 274: 1 -H - \ 2 - ( 4 -Fluorophenvl ) - 2 - 
oxoethynp i perj.din-4-yll-7-methoxY-l .2,3.4- 
tetrahydroquinoline hydrochloride 



(Yield: 60%). 

m.p.: 153 - 155°C (decomp.). 
1 H-NMR (400 MHz, DMSO-dJ: 

6(ppm) 1.70-1.83(4H, m) , 2 . 15-2 . 29 ( 2H , m) , 2.54(2H, t 
J=6.4Hz) , 3.08(2H, t, J=6.0Hz) , 3 . 17-3 . 32(2H, m) , 3.56(2H, br- 
J=12.0Hz) , 3.62(3H, s), 3 . 92-4 . 03 ( 1H, m) , 4.98(2H, d, J=4.4Hz) 
6.11(1H, dd, J=7.2, 1.0Hz), 6.32(1H, d, J=1.0Hz), 6.76(1H, d 
J=7.2Hz), 7.41(2H, t, J=8.8Hz), 8.04(2H, dd, J=8.8, 5 . 6Hz ) 
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10. 22-10. 39(1H, m) . 
MS: 383(M+H)+. 

E x ample 275: l-< 1- r 2- f 4-Fluorophenyl ) -2- 
hydrox yethyl1pi peridin -4-ylV7-methoxy-l .2.3.4- 
tetrahydroquinoline oxalate 



Sodium borohydride (73 mg) was added at 0°C to a solution 
of 1-{1- [2- (4-fluorophenyl) -2-oxoethyl]piperidin-4-yl}-7- 
methoxy-1 , 2 , 3 , 4-tetrahydroquinoline (400 mg) in methanol (10 
ml) . The resultant mixture was stirred at the same temperature 
for 1 hr and then at room temperature for 1 hr. After the 
completion of the reaction, water was added to the reaction 
solution followed by extraction with ethyl acetate. The 
resulting residue was purified by column chromatography 
(hexane/ethyl acetate system) to give l-{l-[2-(4- 
f luorophenyl ) - 2 -hydroxyethyl ] piperidin - 4 -yl } - 7 -methoxy- 
1 , 2 , 3 , 4- tetrahydroquinoline as an oil. This product was 
dissolved in ethanol and oxalic acid was added thereto. The 
resulting precipitate of salt was recrystallized form 





N 
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ethanol/ether to give the title compound (280 mg) (yield: 68%) . 

m.p. : 170 - 172°C. 

1 H-NMR (400 MHz , DMSO-dJ: 

S(ppm) 1.62-2.0K6H, m) , 2.55(2H, t, J=6.4Hz), 2.58- 
2.90(4H, m) , 3.09(2H, t, J=5.6Hz), 3 . 2 1 - 3 . 3 9 ( 2H , m) , 3.64(3H, 
s), 3 . 65-3 . 78( 1H, m) , 4 . 82-4 . 91 ( 1H , m) , 6.06(1H, dd , J=8.4, 
2.4Hz), 6.20(1H, d, J=2.4Hz), 6.75(1H, d, J=8.4Hz), 7.17(2H, 
t, J=8.8Hz), 7.42(2H, dd, J=8.8, 6.0Hz). 
MS: 385(M+H)+. 

Example 276: i-{ 1- \ 2- ( 4 -F luoropheny l ) -2 - 

f luoroet hyl 1 pi peridin- 4 -yl > - 7 -methoxv- 1,2.3,4- 

tetrahydroquinoline hydrochloride 



A solution of l-{ 1- [ 2- ( 4-f luorophenyl) -2- 
hydr oxye thyl] piperidin- 4 -yl}- 7 -me thoxy-1 ,2,3,4- 
tetrahydroquinoline (250 mg) in methylene chloride (5 ml) was 
cooled to -78°C and diethylaminosulf ur trifluoride (DAST, 0.1 
ml) was added thereto. Then the reaction solution was stirred 
at the same temperature for 45 min. After the completion of 
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the reaction, saturated sodium bicarbonate was added to the 
reaction solution, which was then allowed to warm to room 
temperature under stirring. The reaction solution was 
extracted with ethyl acetate and the organic layer was dried 
over magnesium sulfate. After evaporating the solvent, the 
resulting residue was purified by silica gel column 
chromatography (hexane/hexane system) to give l-{l-[2-(4- 
f luorophenyl) -2 - fluoro ethyl] piperidin-4 -yl} -7 -methoxy- 
1 , 2 , 3 , 4 - tetrahydroquinoline as an oil. This product was 
dissolved in ethyl acetate. After adding ethyl acetate 
hydrochloric acid, the resulting salt was recrystallized from 
ethanol/ether to give the title compound (60 mg) (yield: 24%) . 
m.p. : 227 - 229°C. 
1 H -NMR (400 MHz, DMSO-d 6 ) : 

5 (ppm) 1.72-1.88 (4H, m) , 2 . 10 -2 . 34 (2H, m) , 2.57(2H, t, 
J=6.0Hz), 3.1K2H, t, J=5.2Hz), 3 . 17 -3 . 80 ( 6H, m) , 3.66(3H, s), 
3.93-4.03 (1H, m) , 6.13(1H, dd, J=8.0Hz), 6.31(1H, dd, J=50, 
8.6Hz), 6.32(1H, s), 6.79(1H, d, J=8.0Hz), 7.31(2H, t, J-8.8, 
6.0Hz), 7.53(2H, dd, J=8, 5. GHz), 11 . 46 - 11 . 72 (1H, m) . 
MS: 3 87(M+H)+. 

Example 277- Synthesis nf 1 - [2 - (4 - f 1 norop he nyl ) e f. hyl 3 - 4 - 
(6 -methoxy- 1 ,2,3,4- tetrahydronaph tha 1 en-1 -yl )piperidine 
(2 77 -1 .) 4 - M -Hydroxy- fi -mpfhoyy- 1,^,3,4- 
tetrahydronaphthal pn-1 -yl ~> pyri di np 
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MeO 



4-Bromopyridine hydrochloride 7.04 (1.0 equivalent) was 
partitioned between an aqueous solution of sodium hydroxide and 
diethyl ether. The organic layer was separated and dried over 
magnesium sulfate. Under nitrogen atmosphere, this solution 
was cooled to -78°C. Then a 1.6 M solution (25.0 ml, 1.0 
equivalent) of n-butyllithium in hexane was added dropwise 
thereinto and the resultant mixture was stirred for additional 
30min. Next, 6-methoxytetralone (7.049 g, 4.0mmol) dissolved 
in tetrahydrofuran (50 ml) was added thereto and the resultant 
mixture was gradually warmed to room temperature while stirring 
continuously. After adding a saturated aqueous solution of 
ammonium chloride , the mixture was extracted with ethyl acetate . 
The organic layer was washed with brine and dried over magnesium 
sulfate . After evaporating the solvent under reduced pressure , 
the residue was reprecipitated from chlorof orm/n-hexane to give 
the title compound (4.019 g) as a pale yellowish brown powder 
(yield: 39.4%). 
'H-NMR (400 MHz, DMS0-d 6 ): 

6(ppm) 1.58-1.68(lH,m), 1.91-2.00(3H,m), 2.81(2H, br-s) , 



1. 



3.72(3H, s), 5.69(1H, s), 6 . 6 5 - 6 . 7 0 ( 2H , m) , 6.77(1H, d 
J=8.8Hz), 7.22(2H, d, J=6.0Hz), 8.45(2H, d, J =6.0Hz). 
(277-2) 1 - f 2 - f 4 - Fl norop henyl ) ethyl 1 - 4 - ( 6 -methoxy- 3 . 4 - 
dihydronaphthalen- 1 -yl ) pyridinium bromide 



MeO 




Under a nitrogen atmosphere, a mixture of 4-(l- 
hydroxy- 6 -methoxy- 1 , 2,3 , 4 - tetrahydronaphthalen - 1 - 
yl) pyridine (compound 1-1) (3.978 g, 15.6 mmol), 4- 
f luorophenethyl bromide (3.322 g, 1.05 equivalents) and 
acetonitrile (100 ml) was stirred at 80°C for 26 nr. Then 6.327 
g (2.0 equivalents) of 4 -f luorophenethyl bromide was further 
added thereto and the resultant mixture was stirred for 
additional 12 nr. After adding ethyl acetate and water, an 
insoluble precipitate was collected by filtration and air-dried 
at 50°C to give the title compound (5.785 g) as a pale brown 
powder (yield: 84.3%). 
X H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 2.42-2.47(2H, m) , 2.79(2H, br-t), 3.28(2H, br-t), 
3.79(3H, s), 4.83(2H, t, J=7.4Hz), 6.54(1H. t, J=4.8Hz), 
6.78(1H, dd, J=2.8, 8.4Hz), 6.86(1H, d, J=8.4Hz), 6.90(1H, d, 
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J=2.8Hz), 7.15-7.20(2H, m) , 7 . 30 - 7 . 33 ( 2H , m) , 8.06(2H, d, 
J=6.8Hz), 8.96(2H, d, J=6.8Hz). 

( 277-3 ) 1- r 2- ( 4-Fluorophenyl)ethyl 1 -4- ( 6-methoxy-3 . 4- 
d.lh ydron a phthalen-1-vl) -1 ,2,3 , 6 - tetrahvdropvridine 



1- [ 2- ( 4-Fluorophenyl)ethyl] -4- ( 6-methoxy-3 , 4- 
dihydronaphthalen-l-yl)pyridinium bromide (compound 1-2) 
( 5 . 710 g, 13 mmol) was dissolved in methanol ( 50 ml) and stirred 
under ice cooling. After adding 0.49 g of sodium borohydride 
thereto, the resultant mixture was stirred at room temperature 
for 2 hr. After removing the solvent under reduced pressure, 
water was added to the residue followed by extraction with ethyl 
acetate. The organic layer was washed with water and a 
saturated aqueous solution of sodium chloride and dried over 
magnesium sulfate. After evaporating the solvent under 
reduced pressure, the resulting residue was purified by silica 
gel column chromatography (n-hexane/ ethyl acetate system) to 
give the title compound (4.169 g) as a pale brown viscous oil 
(yield: 88.5%). 
'H-NMR (400 MHz, CDC1 3 ): 



MeO 
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6(ppm) 2 . 21-2 . 27(2H, m) , 2 . 33 - 2 . 3 8 ( 2H , m) , 2 . 6 6 - 2 . 7 4 ( 6H , 
m), 2.84-2.88(2H, m) , 3.19(2H, br-q) , 3.80(1H, s), 5.71(1H, 
br-qulntet), 5.84(1H, t, J=4.8Hz), 6.69(1H, dd, J=2.4, 8.4Hz), 
6.73(1H, d, J = 2.4Hz), 6 . 9 6 - 7 . 00 ( 2H , m) , 7.11(1H, d, J = 8 . 4Hz ) , 
7.17-7.20(2H, m) . 

( 277-4) 1 - r 2 - f 4 -Fluoronhenyl ) ethyl 1 - 4 - C 6 - met.hoxy- 1 .2.3.4- 

tetrahydrof uran - 1 -y l ) p iperidine 



1 - [ 2 - ( 4 -Fluorophenyl ) ethyl ] - 4 - ( 6 -methoxy- 3,4- 
dihydronaphthalen- 1 -yl ) - 1 , 2 , 3 , 6 - t etrahydropyridine 
(compound 1-3) (1.035 g, 2.85 mmol) was dissolved in methanol 
(100 ml). After adding 10% palladium- carbon (0.11 g) , the 
mixture was catalytically reduced under atmospheric pressure 
for 12 hr. After filtering off the catalyst, 10% 
palladium- carbon (0.11 g) was added thereto again and catalytic 
reduction was carried out under atmospheric pressure for 6 hr. 
Then the catalyst was filtered off and the solvent was removed 
under reduced pressure to give the title compound (0.910 g) as 
a pale brown amorphous solid (yield: 93.9%). 



MeO 
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This product was converted into a hydrochloride in a 
conventional manner followed by recrystallization from 
ethanol/diisopropyl ether to give the title compound as a 
colorless powder. 
Free : 

m.p.: 190 - 191°C (decomp.). 
L H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.58-1.90(8H,m), 2.27(2H, br-s) , 2 . 66 - 2 . 64 ( 4H , m) , 
2.84(2H, br-s), 3.01(2H, br-s), 3.33(2H, br-s), 3.77(3H, s), 
6.62(1H, d, J=2.8Hz), 6.68(1H, dd, J=2.8, 8.4Hz), 6 . 96-6 . 70 ( 2H, 
m) , 7.03(1H, d, J=8.4Hz), 7 . 16 - 7 . 20 ( 2H , m) . 
FAB-MS: [M+H]+: m/z=368. 

Exa mp le 278; Synthesis of 1- r 2- (4-f luorophenyll ethyl 1 -4- 
r 6- f 2 -hydroxy) ethoxy-1 .2.3 .^-t etrahyd ronaphthalen-l- 
yl 1 piperidine 

(278-1) 1 - T 2 - f 4 -Fluorophenyl ) ethyl 1 - 4 - r 6 -hydroxy- 1.2.3.4- 
tetrahydronaphthalen- 1 -yl 1 piperidine 




4 7% hydrobromic acid (45 ml) was added to l-[2-(4- 
fluorophenyl) ethyl] -4- ( 6-methoxy-l ,2,3, 4-tetrahydro- 
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naphthalen-l-yl)piperidine (2.718 g, 7.57 mmol) and. the 
resultant mixture was heated under reflux for 1 hr . After 
adding glacial acetic acid. (20 ml) , the resultant mixture was 
heated under reflux for additional 1.5 hr. Then the mixture 
was allowed to cool followed by addition of water thereto. The 
resulting precipitate was collected by filtration, chloroform 
and a saturated aqueous solution of sodium bicarbonate were 
added thereto and the layers were separated. The resulting 
solution was dried over magnesium sulfate and the solvent was 
evaporated under reduced pressure to give the title compound 
(2.043 g) as a brown amorphous substance (yield: 76.4%). 
1 H-NMR (400 MHz, CDC1 3 ) : 



§(ppm) 1.35-2.04(10H, m) , 2 . 52 - 2 . 70 ( 6H , m) , 2 . 77- 2 . 82 ( 2H , 
m), 3.08(2H, br-t), 6.45(1H, d, J=2.8Hz), 6.59(1H, dd, J=2 . 8 , 
8.0Hz), 6 .93-6.97(2H, m) , 7.00(1H, d, J=8.0Hz), 7 . 11-7 . 14 ( 2H , 
m). 

( 278 -2) l-r2-<4 -FluorPpheny l)e thyl 1-4-r6-(2 - t- 
butyiaimethylsilylQx y)e thoxy-l , 2 . 3 , 4 - te trahydronaphthalen- 
1 -yl 1 piperidine 
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55% sodium hydride (0.055 g, 1.1 equivalents) was washed 
with n-hexane and suspended in N,N-dimethylf ormamide (3 ml) 
followed by stirring under ice cooling. To the resultant 
solution was added 1- [ 2- ( 4-f luorophenyl ) ethyl ] -4- [ 6- 
hydroxy-1 ,2,3, 4- tetrahydronaphthalen- 1 -yl ] piperidine 
(compound 2-1) (2.718 g, 7.57 mmol) dissolved in N,N- 
dimethylf ormamide (1 ml) and the resultant mixture was stirred 
at room temperature for 30 min. Then the resultant mixture was 
ice cooled again followed by addition of (2-t- 
butyldimethylsilyloxy) ethanol (0.410 g, 1.5 equivalents) 
dissolved in N , N-dimethy If ormamide (1 ml). Under a nitrogen 
atmosphere, the resulting mixture was stirred at 50°C for 25 
hr. After adding water, the reaction solution was extracted 
with ethyl acetate. The extract was washed successively with 
water and brine and dried over magnesium sulfate. After 
removing the solvent under reduced pressure, the resulting 
residue was purified by silica gel column chromatography 
(n-hexane /ethyl acetate system) to give the title compound 
(0.371 g) as a colorless viscous oil (yield: 63.4%). 
X H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 0.10(6H, s), 0.91(9H, s), 1 . 3 6 - 1 . 98 ( 12H , m) , 
2.40-2.54(2H, m) , 2 . 60-2 . 79 ( 4H, m) , 2 . 99 -3 . 06 ( 2H , m) , 3.93- 
3.96(2H, m) , 3 . 98-4 . 01 ( 2H, m) , 6.61(1H, d. J=2.4Hz), 6.68(1H, 
dd, J=2.4, 8.4Hz), 6.93-6.97(2H, m) . 7.04(1H, d, J=8.4Hz), 
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7.12-7.16(2H, m) . 

(278 - 3) 1 - r 2 - f 4 -Fluorophenyl ) ethvl 1 - 4 - \ 6 - ( 2 -hydroxy) - 
ethoxy-1 .2.3. 4- tetrahydronaphthalen- 1 -yll piperidine 



l-[2-(4-Fluorophenyl)ethyl]-4-[6-(2-t- 
butyldimethylsilyloxy ) ethoxy- 1,2,3,4- tetrahydronaphthalen- 
1-yl] piperidine (compound 2-2) (0.350 g, 0.684 mmol) was 
dissolved in tetrahydrof uran (5 ml). After adding a 1.0 M 
solution (821 ml, 1.2 equivalents) of tetra-n-butylammonium 
fluoride in tetrahydrof uran thereto, the resultant mixture was 
stirred at room temperature for 9.5 hr. After adding water, 
the reaction solution was extracted with ethyl acetate. The 
extract was washed successively with water (for three times) 
and brine and dried over magnesium sulfate . After evaporating 
the solvent, the resulting residue was purified by silica gel 
column chromatography ( chlorof orm/methanol system) to give the 
title compound (0.242 g) as a colorless viscous oil (yield: 
89.0%). 

This product was converted into a hydrochloride in a 
conventional manner and recrystallized from 



HO 
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ethanol/diisopropyl ether to give the title compound as a 
colorless powder. 
Free : 

X H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.21-1. 88(1 2H,m), 2.41-2.45(2H,m), 2.51-2.70(4H, 
m) , 2 . 90-2 . 97 ( 2H, m) , 3.83(2H, t, J=9.2Hz), 3.95(2H, t, 
J=9.2Hz), 6.53(1H, d, J=2.8Hz), 6.60(1H, dd , J=2.8, 8.8Hz), 
6.83-6.87(2H, m) , 6.96(1H, d, J=8.8Hz), 7 . 02 - 7 . 05 ( 2H . m) . 
FAB-MS: [M+H]+: m/z-398. 
m.p.: 213 - 215°C ( decomp . ) . 

Example 2 79 : Synthesis of trans- 1- (4-ethylpiperazin-l-yl 1 ) - 
7 -met hoxy- 2 - ( 4 - t r if luor omethylphenoxy 1-1,2,3.4- 
tetrahydronaphtha l e n e 

( 279-1 ) trans -1- ( 4-Ethylpiperazin-l-yl) - 2 -hydroxy- 7- 
methoxy- 1,2,3 , 4- tetrahydronaphthalene 






N 



7-Methoxy-3 , 4 -dihydronaphthalene- 1 , 2-oxide (5.28 g) 
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synthesized in accordance with the method described in 
Tetrahedron, 33, 85 - 94. was dissolved in n-butanol (100 ml). 
After adding ethylpiperazine (3.42 g) , the resultant mixture 
was heated under reflux for 12 hr. After removing the solvent 
under reduced pressure, the residue was recrys tallized from 
ethyl acetate (5 ml) and ether (80 ml). The crystals were 
collected by filtration and washed with ether to give the title 
compound (6.88 g) as pale yellow crystals (yield: 79%). 
1 H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.73-1.85(lH,m), 2.09-2.16(lH,m), 2.48(4H, br-s) , 
2.77(2H, m) , 2.91{4H, br-s), 3.16(1H, br-s), 3.68(1H, 
d, J=8.5Hz), 3.78(3H, s), 3.95(1H, ddd, J=3.0Hz, 8 . 5Hz , 
10.5Hz) , 6.71(1H, br-d) , 6.99(1H, d, J=10.0Hz) , 7.12(1H, br-s) . 
(279-2) trans - 1 - ( 4 -Ethvlpjperaz in- 1 - yl ) - 7 -methoxy- 2- f 4- 
trif luoromethylphenoxy) -1.2.3 . 4-tetrahydronaphthalene 



A solution of potassium t-butoxide (247 mg) and 4- 
f luorobenzotrif luoride (492 mg) in dimethylf ormamide (1ml) was 
added slowly at room temperature to a solution of trans- 1- 
( 4-ethylpiperazin-l-yl) - 2 -hydroxy- 7 -methoxy- 1 ,2,3,4- 
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tetrahydronaphthalene (435 mg) in dimethylf ormamide (3ml) and 
the resultant mixture was stirred for 4 nr. After adding water 
(50 ml) , the reaction mixture was extracted with ethyl acetate 
( 50 ml ) for three times . The organic phase was washed with water 
(50 ml) twice and brine (50 ml) once and dried over anhydrous 
magnesium sulfate followed by concentration under reduced 
pressure. The resulting residue was purified by silica gel 
column chromatography (NH-DM2035, Fuji Silysia Chemical Ltd. , 
hexane/ethyl acetate system) to give the title compound (190 
mg) as a colorless oil (yield: 29%). 
m.p. (oxalate): 207 - 210°C. 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.03(3H, t, J=7.0Hz), 1 . 85- 1 . 96 ( 1H , m) , 2.15- 
2.22(1H, m) , 2.39(2H, q, J=7.0Hz), 2.42(4H, br-s), 2.70(2H, 
br-s), 2.77(2H, br-s), 2.80(2H, t, J=6.0Hz), 3.81(3H, s), 
4.05(1H, d, J=7.5Hz) , 4 . 79 ( 1H, m) , 6 . 76 ( 1H, dd, J=3.0Hz, 8.0Hz) , 
6.97(2H, d, J=8.5Hz), 7.02(1H, d, J=8.0Hz), 7.33(1H, d, 
J=3.0Hz), 7.53(2H, d, J=8.5Hz). 
FAB-Mass : 435 (MH+ ) . 

Example 280; Synthesis of 1--T4- f 2- ( 4- 

f luorophenyl)ethyllpiperazin-l-yl'>- 7-methoxy-l ,2,3,4- 
tetrahydronaphthalene hydrochloride 

( 280-1 ) 1 -Hydroxy- 7 -methoxy-1 .2.3 . 4- tetrahydronaphthalene 
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OMe 




7 -Methoxy- 1,2,3, 4 - tetrahydronaphthalen- 1 -one (5 g) was 
dissolved In methanol and sodium tetrahydroborate (1.3 g) was 
added thereto at 0°C. After reacting at room temperature for 
2 hr, the reaction solution was partitioned between ethyl 
acetate and water. The ethyl acetate layer was washed with 
water, dried and concentrated under reduced pressure to give 
the title compound (5.19 g) as a colorless oil. 
( 280-2 ) 1 - f 4 - Acetvlp i perazin- 1 -yll - 7 -methoxy- 1 .2.3.4- 
tetrahydronaphthalene 



OMe O 




1 -Hydroxy- 7 -methoxy- 1 ,2,3, 4 - tetrahydronaphthalene 
(5.19 g) was reacted with thionyl chloride (4.3 ml) in ether 
at room temperature for 3 hr. Then the reaction solution was 
partitioned between ether and water . The ether layer was washed 
successively with water , a saturated aqueous solution of sodium 
bicarbonate and brine, dried and concentrated under reduced 
pressure. The resulting residue, 1 -acetylpiperazine and 
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potassium carbonate were heated, under reflux in acetone for 10 
hr . Then the reaction solution was filtered and insolubles were 
washed with methylene chloride. After concentrating the 
filtrate under reduced pressure, the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) to give the title compound (3.0 g) 
as a pale yellow oil. 

(2 8Q-3) 7-M ethoxy- l-(p iperazin-l-y l) -l , 2 , 3 . 4 - te trahydro- 
naphthalene 



OMe 




1 - ( 4 - Acetylpiperazin- 1 -yl ) - 7 -methoxy- 1,2,3,4- 
tetrahydronaphthalene (0.85 g) was dissolved in ethanol ( 10 ml) . 
After adding an 8 N aqueous solution (3 ml) of sodium hydroxide, 
the resultant mixture was heated under reflux for 3 hr. Then 
the liquid reaction mixture was concentrated under reduced 
pressure and the residue was purified by NH-silica gel column 
chromatography (ethyl acetate) to give the title compound (0.6 
g) as a pale brown oil. 

( 280-4 ) 1 - r 4 - ( 4 -Fluorophenylacetyl ) piperazin- 1 -y l 1 - 7 - 
me th oxy - 1 ,2,3, 4 - te trahyOronaphthalene 
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F 



7 - Methoxy -1- (piperazin-l-yl) -1,2,3,4- tetrahydro - 
naphthalene (0.6 g) was reacted in methylene chloride for 2 hr 
with an acid chloride prepared from 4 - f luorophenylace tic acid 

(0.44 g) and thionyl chloride (0.21 ml). Then the liquid 
reaction mixture was partitioned between methylene chloride and 
water, extracted with methylene chloride, dried and 
concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography 

(toluene/acetone system) to give the title compound (0.56 g) 
as an oil . 

f 380-51 1 . U- r?.- fd-Fliinrnp hPn yl ) Pthyl 1 pi pera 7 i n -1 -yl > -7- 
mpt-hoxy-1 ,2,1, 4-t-.ptrahydrnnaphf.ha1 snfi 

OMe r if 



1- [4- (4 -Fluorophenylacetyl) piperazin- 1 -yl] -7-methoxy- 
1 , 2 , 3 , 4 - tetrahydronaphthalene (0.41 g) and lithium aluminum 
hydride (0.05 g) were heated under reflux in THF (15 ml) for 
6 hr. Next, the reaction solution was cooled and water (50 ml) , 
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a 5 N aqueous solution (50 ml) of sodium hydroxide and further 
water (150 ml) were successively added thereto . After stirring 
the resultant mixture at room temperature for 1 hr, the 
resulting precipitate was filtered through celite and washed 
with THF . The filtrate was concentrated under reduced pressure 
and the resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) to give the title 
compound (0.38 g) as an oil. 
m.p. : 20 5°C (decomp.). 
X H-NMR (400 MHz , CDC1 3 ): 

8(ppm) 1.60-1.70(2H, m) , 1 . 93-2 . 02 (2H, m) , 2 . 48-2 . 81 ( 14H, 
m) , 3. 76-3.83(lH, m) , 3.79(3H, s), 6.71(1H, dd, J=8.4, 2 . 8Hz ) , 
6.96(2H, t, J=8.4Hz), 7 . 12-7 . 19 (3H, m) , 7.32(1H, d, J=2.8Hz). 
FAB -Mass : 269(MH+). 

Example 281; Synthesis of 1-f 4- \2- ( 4-f luorophenyll -2- 
oxoethynpiperazin-l-yll-7-methoxy-l .2.3. 4 - tetrahydro- 
naphthalene hydrochloride 



7-Methoxy-l- ( piperazin- 1 -yl ) -1,2,3,4- 
tetrahydronaphthalene (0.27 g) , 4-f luorophenacyl bromide 
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(0.24 g) and diisopropylethylamine (0.43 g) were dissolved in 
DMF (15 ml) and reacted at room temperature for 12 hr . Then 
the liquid reaction mixture was distributed between ethyl 
acetate and water. The ethyl acetate layer was washed with 
water, dried and concentrated under reduced pressure. The 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/n-hexane system) to give an oil 
(0.34 g) . This product was converted into a hydrochloride in 
a conventional manner to give the title compound as a white 
powder . 

m.p.: 194°C (decomp. ) . 
1 H-NMR (400 MHz , CDC1 3 ): 

5(ppm) 1.60-1.69(2H, m) , 1 . 92-2 . 01 ( 2H , m) , 2 . 53- 2 . 68 ( 8H , 
m) , 3.76(2H, s), 3.79(3H, s), 6.70(1H, dd, J=8.4, 2.8Hz), 
6.97(1H, d, J=8.4Hz), 7 . 09-7 . 15 ( 2H, m) , 7.31(1H, d, J=2.8Hz), 
8.04-8.10(2H, m) . 
FAB-Mass: 383(MH+). 

Example 282-1; Synthesis of 8-aminobenzosuberone 



O 




Ammonium nitrate (24 g) was added in portions at -10°C to 
a solution of benzosuberone (40 g) and trif luoroacetic 
anhydride (85 ml) in chloroform (400 ml) and the resultant 
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mixture was stirred at room temperature overnight . The 
reaction solution was concentrated under reduced pressure , then 
a saturated aqueous solution of sodium bicarbonate and ethyl 
acetate were added thereto and the layers were separated. The 
organic layer was washed with brine and dried over anhydrous 
magnesium sulfate followed by purifying by silica gel column 
chromatography (hexane/ethyl acetate system) , Then palladium 
carbon (5 g) and ethanol (300 ml) were added thereto and 
catalytic reduction was carried out under hydrogen atmosphere 
at 50°C. After stirring overnight, the catalyst was filtered 
off and the residue was concentrated under reduced pressure and 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) to give the title compound (10 g) (yield: 24%) . 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.71-1.89(4H, m) , 2 . 67-2 . 72 ( 2H , m) , 2 . 80-2 . 85 (2H, 
m) , 3.70(2H, br-s), 6.76(1H, dd, J=8, 3Hz ) , 6.97(1H, d, J=8Hz), 
7.04(1H, t, J=3Hz). 

Example 282-2; Synthe s is of 8-m ethoxy b enzosuberone 



An aqueous solution (15 ml) of sodium nitrite (9.0 g) was 
added dropwise into a mixture of 8-aminobenzosuberone (4.0 g) , 
cone, sulfuric acid (3 ml) and water (47 ml) at 5°C or below. 



O 
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After 30 min , the reaction solution was added dropwise into a 
saturated aqueous solution (25 ml) of copper sulfate heated to 
90°C and stirred for 30 min. After cooling the reaction 
solution to room temperature, ethyl acetate was added thereto 
and the layers were separated. The organic layer was washed 
with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. To the residue were added 
methyl iodide, potassium carbonate and dimethylf ormamide and 
the resultant mixture was stirred at room temperature for 7 hr. 
After concentrating the reaction solution under reduced 
pressure, water and ethyl acetate were added thereto and the 
layers were separated. The organic layer was washed with brine 
and dried over anhydrous magnesium sulfate followed by 
purifying by silica gel column chromatography (hexane/ethyl 
acetate system) to give the title compound (3.5 g) (yield: 80%) . 
X H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.78-1.90(4H, m) , 2 . 70-2 . 75 ( 2H, m) , 2 . 87-2 . 92 ( 2H, 
m) , 3.81(3H, s), 6.99(1H, dd, J=8, 3Hz ) , 7.11(1H, d, J=8Hz), 
7.29(1H, t, J=3Hz). 

Example 282- 3; Synthesis of 1- ( 4-f luorophenethyl 1 -4- ( 2 - 
methoxybenzocycloheptan- 9 -yl ) piperazine 



- 508 - 



OMe 

Sodium borohydride (0.7 g) was added to a solution of 
8-methoxybenzosuberone (3.5 g) in ethanol (40 ml) and the 
resultant mixture was stirred at room temperature for 1 nr. 
Then the reaction solution was concentrated under reduced 
pressure and diluted with a saturated aqueous solution of sodium 
bicarbonate and ethyl acetate and the layers were separated. 
The organic layer was washed with brine and dried over magnesium 
sulfate- After evaporating the solvent, toluene (50 ml) and 
thionyl chloride (2.4 g) were added to the residue. The 
resultant mixture was stirred for 2 hr and then concentrated 
under reduced pressure. To the residue were added 
dimethylf ormamide (50 ml), 1- ( 4-f luorophenethyl)piperazine 
(2.1 g) synthesized in accordance with the method described in 
JP-A 54-92979 and triethylamine (0.7 g) and the resultant 
mixture was stirred at 100°C for 3 hr. After concentrating the 
liquid reaction mixture under reduced pressure, a saturated 
aqueous solution of sodium bicarbonate and ethyl acetate were 
added thereto and the layers were separated. The organic layer 
was washed with brine and dried over anhydrous magnesium sulfate . 
The resulting residue was purified by silica gel column 
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chromatography (methylene chloride/ethanol system) followed 

by conversion into a hydrochloride in a conventional manner to 

give the hydrochloride (230 mg) of the title compound as a white 

powder (yield: 11%). 

m.p. (hydrochloride): 188 - 190°C. 

X H-NMR (400 MHz , DMS0-d 6 ): 

S(ppm) 1.20-1. 35(111, m), 1.50-1 . 65(2H, m) , 1 . 74-1 . 98 ( 4H, 
m) , 2 . 06-2 . 19(2H, m) , 2 . 21-2 . 67 ( 4H, m) , 2 . 96-3 . 06 ( 3H r m) , 
3.20-3.35(3H,m), 3.49-3.80(2H,m), 3.74(3H, s), 6. 69-6. 89 (2H, 
m) , 7 . 00-7 . 09( 1H, m) , 7 . 12-7 . 20 ( 2H, m) , 7 . 28 - 7 . 40 ( 2H , m) . 
FAB -Mass : 383 (MH+). 

Example 283; Sy nthe sis of 5- (4- f 2- ( 4-f luorophenyl ) - 
ethyllpiperazin-l-yl>-5 , 6 , 7 . 8-tetrahydroisoquinQline 

hydrochloride 

(283-1) 5 .6 .7 ■8-Tetrahydroisoq i]i noline-2 -oxide 




5 , 6 , 7 , 8-Tetrahydroisoquinoline (10 g) was added to 
methylene chloride (100 ml) and a 10% aqueous solution (100 ml) 
of sodium carbonate. Under vigorous stirring, a 70% solution 
of m-chloroperbenzoic acid (20 g) in methylene chloride (100 
ml) was dropped thereinto at 0°C. Then the reaction solution 
was extracted with methylene chloride . The methylene chloride 
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layer was washed with brine, dried and concentrated under 
reduced pressure. The resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system) to give the title compound (7.50 g) as a colorless oil. 
(283-2) 5.6.7 . 8 -Tetrahydroisoquinolin- 5 -ol 



5 , 6 , 7 , 8-Tetrahydroisoquinoline-2-ox±de (7.50 g) was 
dissolved in acetic anhydride (30 ml) . After reacting at 120°C 
for 6 hr, the reaction solution was concentrated under reduced 
pressure. Next, a 10% aqueous solution (30 ml) of hydrochloric 
acid was added to the residue followed by heating at 100°C for 
2 hr . The reaction solution was cooled , basif led with 5 N sodium 
hydroxide and extracted with ethyl acetate. The ethyl acetate 
layer was washed with water and dried. After evaporating the 
solvent under reduced pressure, the resulting residue was 
purified by silica gel column chromatography (ethyl acetate) 
to give the title compound (1.90 g) . 

(283-3) 5 - { 4 - r 2- ( 4 -F luorophenyl ) ethy l 1 p iperazin- 1 -yl> - 
5,6,7, 8-tetrahydroisoqu x noline h ydrochloride 
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5 , 6 , 7 , 8-Tetrahydroisoquinolin-5-ol (1.90 g) , 
methanesulf onyl chloride (1.48 g) and triethylamine (5.0 ml) 
were reacted in THF (50 ml) at 0°C for 6 nr. The reaction 
solution was partitioned between ethyl acetate and a saturated 
aqueous solution of sodium bicarbonate. The ethyl acetate 
layer was washed with water, dried and concentrated under 
reduced pressure to give a pale yellow oil. This product was 
dissolved in DMF followed by addition of 4-[2-(4- 
fluorophenyl) ethyl jpiperazine (2.0 g) and potassium carbonate 
(2.0 g) . After reacting for 12 hr, the reaction solution was 
concentrated under reduced pressure and the obtained residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) to give a pale yellow oil (0.71 g) . 
Next , this product was converted into a hydrochloride in a 
conventional manner to give the title compound (0.52 g) as a 
white powder, 
m.p. : 174 - 176°C. 
'H-NMR (400 MHz, D 2 0) : 

5(ppm) 1.77(2H, m) . 1.99-2.16(2H,m), 2.87(2H,m), 3.03(4H, 
m) , 3.38(4H, m) , 4.19(1H, m) , 7.05(2H, t, J=8.4Hz), 7.26(2H, 
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dd, J=8.4, 7.2Hz), 8.28(1H, d, J=8.0Hz), 8.43(1H, d, J=8.0Hz), 

8.45(1H, s). 

FAB -Mass : 340 (MH+). 

Example 2 84: Synt he s i s of 1- f 1- ( 4- 

f luorophenethyl 1 p l peri dln- 4 - yl 1-5.6 -methvlenedioxyindoline 



1- (4-Fluorophenethyl) -4- (3, 4 -methylenedioxyphenyl ) - 
aminopiperidine (10 g) synthesized in accordance with the 
method described in Referential Example 1 of JP-B 40-6347 was 
treated as in Example 106 to give the hydrochloride (330 mg) 
of the title compound as dark red prismatic crystals (yield: 
2.8%) . 

m.p. (hydrochloride): 229°C (decomp.) 
1 H-NMR (400 MHz , DMS0-d 6 ): 

S(ppm) 1.80-2.09(4H, m) , 2 . 72-2 . 85 ( 2H, m) , 2 . 99-3 . 19 ( 4H , 
m) , 3.19-3.35(4H, m) , 3 . 55 -3 . 61 ( 3H , m) , 5.82(2H, s), 6.44(1H, 
s), 6.71(1H, s), 7.12-7.20(2H, m) , 7 . 29 - 7 . 38 ( 2H , m) . 
FAB -Mass : 369 (MH+). 

Example 28 5: S ynthesis of l-fl-(4- 

f luorophenethyl)piperidi n-4-y l l -6-a cetamidomethylindole 
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o 




F 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
acetamidomethylindoline (7.5 g) obtained in Example 133 was 
dissolved in acetone (500 ml) at 50°C. To the resultant 
solution was added active manganese dioxide ( 35 . 6 g) in portions 
under stirring. The resulting suspension was heated under 
reflux for 1 . 5 hr , then filtered through celite and washed with 
acetone. The filtrate was concentrated under reduced pressure 
and the resulting pale yellow solid was recrystallized from 
ethyl acetate to give the title compound ( 4 . 2 g) as a white powder 
(yield: 56%). 
^-NMR (400 MHz , DMSO-d 6 ) : 

S(ppm) 1.86(s, 3H) , 1.88-2.04(m, 4H) , 2.23(dt, J=11.2, 
2.4Hz, 2H), 2.55-2.62(m, 2H) , 2.74-2.81(m, 2H) , 3.09(br-d, 2H) , 
4.26-4.36(m, 1H), 4.33(d, J=5 . 6Hz , 2H) , 6.41(d, J=3.2Hz, 1H) , 
6.94(d, J=7.2Hz, 1H) , 7 . 08-7 . 15(m, 2H) , 7.26-7.33(m, 2H) , 
7.41(br-s, 1H), 7.45-7.49(m, 2H) , 8.26-8.32(m, 1H) . 
m.p. : 127 - 128°C. 
Mass : FAB+ 394 ( M+H ) . 

Example 286; . Synthesis of 1- r 1- ( 4-f luorophenethyl ) - 
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piper idin- 4 -yl 1 - 6 - ( N-is opro pvlcarbamoylmethyl ) indole 



Y 




F 



A suspension of 1- [ 1- ( 4-f luorophenethyl ) piperidin- 4 - 
yl] -6- (isopropylcarbamoylmethyl)indoline (1 g) obtained in 
Example 151 and active manganese dioxide (4 g) in 1,2- 
dichloroethane (100 ml ) was heated under reflux for 1.5hr, then 
filtered through celite and concentrated under reduced pressure . 
The resulting pale yellow solid was recrystallized from ethyl 
acetate to give the title compound (0.4 g) as a white powder 
(yield: 40%). 
X H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.04(d, J=6.0Hz, 6H) , 2.04-2.18(m, 4H) , 2.25- 
2.40(m, 2H), 2.63-2.74(m, 2H) , 2 . 80-2 . 91 (m, 2H) . 3 . 15-3 . 28 (m, 
2H) , 3.68(S, 2H), 4.02-4.12(m, 1H) , 4.20-4.31(m, 1H) , 5.20- 
5.32(m, 1H), 6.53(d, J=3Hz, 1H) , 6 . 95-7 . 02 (m, 3H) , 7 . 18-7 . 21 (m, 
2H), 7.26-7.28(m, 2H), 7.61(d, J=8Hz , 1H). 
m.p. : 146 - 148°C. 
Mass: ESI 422(M+) . 

E xamp le 2 87: Synthesis of i-M-U- 

f luorophenethy l ^pi peridin- 4 -yl 1 -6- ( l-methylpyrrol-2- 
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y.1 ) indole 




1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] - 6 -bromoindole 
(0.2 g) was dissolved in toluene (2.50 ml). Next, 1- 
methyl-2-tributylstannylpyrrole (1.44 g) synthesized in 
accordance with the method described in Tetrahedron Lett. , 4407 
(1986). with the use of 1-methylpyrrole and tributylthin 
chloride was added thereto and the resultant mixture was heated 
under reflux for 3 hr under nitrogen atmosphere. After adding 
ethyl acetate, the mixture was washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The resulting residue was purified by silica gel 
column chromatography (hexane/ethyl acetate system) to give the 
title compound (0.115 g) as a yellow oil (yield: 57.28%). 
'H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.92-1.99(4H, m) , 2 . 05-2 . 13 ( 2H, m) , 2 . 47-2 . 51 ( 2H, 
m) , 2. 64- 2. 68 (2H, m) , 3.32(2H, br-d) , 3.50(3H, s) , 4. 05 -4. 13 ( 1H 
m) , 6.16-6.19(2H, m) , 6.38(1H, d, J=3.6Hz), 6.57(1H, t, 
J=2.2Hz), 6.82(2H, t, J = 8.6Hz), 6 . 98-7 . 03 ( 3H, m) , 7.11(1H, d, 
J=3.6Hz), 7.23(1H, s), 7.48(1H, d, J=8.8Hz). 
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ESI-Mass: 402. 



Exam ple 288: S ynthesi s of 1- r 1- ( 4- 



acet amidomethylphenethyl 1 piper idin - 4 - vl 1 indole 




r 



o 



A suspension of l-[l-(4~ 
acetamidomethylphenethyl)piperidin-4-yl]indoline (0.80 g) 
obtained in Example 36 and active manganese dioxide (1.32 g) 
in chloroform (30 ml) was heated under reflux for 6 hr with 
vigorous stirring. Then the reaction mixtures were filtered 
through celite and the residue was washed with chloroform. The 
filtrate was concentrated under reduced pressure and the 
obtained residue was crystallized from a solvent mixture of 
ethyl acetate with hexane to give the title compound (0.64 g) 
as a white powder (yield: 80.4%). 
m.p. : 133 - 134°C. 
1 H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 2.02(3H, s), 2 . 06-2 . 35 ( 5H, m) , 2 . 64 - 2 . 73 ( 2H , m) , 
2.82-2.90(2H / m) , 3 . 15-3 . 25 ( 2H, br-d), 4 . 22-4 . 32 ( 1H, m) , 
4.41(2H, d, J=5.6Hz), 6.53(1H, d, J=3 . 6Hz ) , 7 . 07 - 7 . 13 ( 1H , m) , 
7.18-7.26(5H, m) , 7.38(1H, d, J=8.0Hz). 7.63(2H, d, J=8 . 0Hz ) . 
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FAB -Mass : 37 6 (MH+ ) . 

Example 289; Synthesis of 1 -M -(4- 

f luoroph enethvl ) D i ner i din- 4 -yl 1 - 6 - cy anoindo 1 e 



NC. 




1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
cyanoindoline (0.50 g) obtained in Example 124 and active 
manganese dioxide (1.00 g) were treated as in Example 288 to 
give the title compound (0.42 g) as a white powder (yield: 
83.8%) . 

m.p. : 131 - 132°C. 
^-NMR (400 MHz, CDC1 3 ): 

S(ppm) 2.06-2.16(3H, m) , 2 . 25-2 . 34 ( 2H , m) , 2 . 64-2 . 70 ( 2H , 
m), 2.79-2.87(2H, m) , 3 . 16 -3 . 24 ( 2H , m) , 4.21-4.31(1H, m) , 
4.41{2H, d, J=5.6Hz), 6.60(1H, d, J=3.2Hz), 6 . 97-7 . 03( 2H, m) , 
7.16-7.22(2H, m) , 7.33(1H, dd, J=8.0, 1 . 2Hz ) , 7.44(1H, d, 
J=3.2Hz), 7.67(2H, d, J=8.0Hz), 7.73(1H, br-s). 
FAB -Mass : 378(MH+). 

Example ?90; Synt hesis of ci s-1- ri- ( 4-f luorophenethyl ) -3- 
met hvlpjperi din-4-y l 1 indole 
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cis-1- [ 1- ( 4-Fluorophenethyl-3-methylpiperidin-4- 
yl ] indoline was synthesized in a similar manner to the one of 
Example 79-4 by starting with indoline (560 rag) , l-[2-(4- 
fluorophenyl) ethyl] -3-methyl-4-piperidone (1.19 mg) and 
sodium triacetoxyborohydride (2.40 g). As the by-product in 
this reaction, the title compound (30 mg) was obtained as a white 
amorphous substance (yield: 3%). 
^-NMR (400 MHz, CDC1 3 ): 

6(ppm) 0.80(3H / d, J=6.5Hz), 1.88(1H, br-d), 2.26(1H, dt , 
J=12.0, 3.5Hz), 2.35-2.67(5H, m) , 2 . 74-2 . 82 ( 2H , m) , 2.89(1H, 
br-d), 3.14(1H, br-d), 4.46(1H, dt, J=120.5, 4.0Hz), 6.49(1H, 
d, J=3.1Hz), 6.98(2H, br-t), 7.10(1H, br-d), 7 . 16-7 . 22 (4H, m) , 
7.36(2H, d, J=8.0Hz), 7.64(2H, d, J=8.0Hz). 
FAB -Mass : 337 (MH+). 

Example 291 ; Synthesis of 1- r 1- ( 4-f 1 norophenethyll homo- 
Piperidin- 4 -Y-l 1 - 6 -methoxy indoli ne 

(291-1 ) 1 - ( 4 -Fluorophenethyl ) - 4 - ( 3 -me thoxyphenylamino ) - 
h o m opiperidine 



- 519 - 




4-Fluorophenylacetic acid (1.5 g) was dissolved in 
tetrahydrofuran (44 ml). To the resultant solution was added 
N,N-carbonyldimidazole (1.6 g) and the resultant mixture was 
stirred at room temperature for 15 min . Next, 4 -homopiperidone 
hydrochloride (1.0 g) synthesized in accordance with the method 
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described in Synth. Commun . , 1249(1992) . and tri e thy 1 amine (1.2 
ml) were successively added thereto followed by stirring at room 
temperature for 12 hr. After adding water, the reaction 
solution was partitioned between water and ethyl acetate. The 
organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was dissolved in tetrahydrof uran and lithium 
aluminum hydride was added thereto under ice cooling. Next, 
the resultant mixture was heated under reflux and treated in 
a conventional manner. The resulting product was purified by 
silica gel column chromatography (hexane/ethyl acetate system) 
to give a brown oil. 

The above product and m-anisidine (0.39 ml) were treated 
as in Example 1 to give a yellow oil . This product was dissolved 
in tetrahydrof uran (30 ml) . Under ice cooling, lithium 
aluminum hydride (0.72 g) was added thereto and the resultant 
mixture was heated under reflux for 2.5 hr . Under ice cooling, 
water (0.72 ml), a 5 N aqueous solution (0.72 ml) of sodium 
hydroxide and further water (2.2 ml) were successively added 
thereto and the resulting solid was filtered off. The filtrate 
was concentrated under reduced pressure and the obtained 
residue was purified by silica gel column chromatography (ethyl 
acetate/methanol system) to give the title compound (1.348 g) 
as a brown oil (yield: 44.6%). 
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L H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.62-1.79(5H, m) , 1 . 95-2 . 04 ( 1H # m) , 2 . 59-2 . 67 ( 2H , 
m) , 2.70-2.85(6H, m) , 3.66(1H, m) , 3.76(3H, s), 4.02(1H, br-s) , 
6.00(1H, t, J=2.4Hz), 6.12(1H, ddd, J=0 . 8 , 2.4, 8.0Hz), 6.23(1H, 
ddd, J=0.8, 2.4, 8.0Hz), 6.98(2H, t, J=8.8Hz), 7.05(1H, t, 
J=8.0Hz), 7.16(2H, dd, J=4.2, 8 . 8Hz ) . 
f 2 91-2 ) 1 - ( 4 -Fluorophenethyl ) - 4 - f 6 -methoxy isat in - 1 - 
yl ) h o m opiperidine 



1 - ( 4 -Fluorophenethyl ) - 4 - ( 3 -me thoxyphenylamino ) homo - 
piperidine (1.148 g) was treated in accordance with the method 
described in J. Prakt. Chem. , 137 (1922). to give the title 
compound (1.203 g) as an orange oil (yield: 90.6%). 
a H-NMR (400 MHz, CDC1 3 ): 

5(ppm) 1.83-2.00(3H, m) , 2.10(2H, m) , 2.78(7H, br-s), 
2.87(2H, br-s), 3.93(3H, s), 3.43(1H, m) , 4.40(1H, br-s), 
6.52(1H, s), 6.53(1H, d, J=8.8Hz), 6.99(1H, t, J=8.8Hz), 
7.18(1H, dd, J=5.6, 8.8Hz), 7.59(1H, d, J=8.8Hz). 
( 291-3 ) 1 - T 1 - ( 4 -Fluorophenethyl )homopiperidin- 4 -yll -6- 
methoxyindoline 



MeO 
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MeO 



LiAlH 4 




F 



MeO 



Borane-THF f \ 
Complex 




N 



F 



1- ( 4-Fluorophenethyl) -4- ( 6-methoxyisatin-l- 
yl)homopiperidine (0.4 g) was dissolved in tetrahydrof uran (1.0 
ml). Under nitrogen atmosphere, a 2.0 M solution (4.0 ml) of 
borane-tetrahydrofuran complex in tetrahydrof uran was added 
dropwise thereinto in a water bath followed by heating under 
reflux for 3 hr . The reaction solution was ice cooled and water 
was added thereto. Next, the reaction solution was partitioned 
between water and ethyl acetate and the organic layer was washed 
with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was 
dissolved in pyridine (5.0 ml) and stirred at room temperature 
for 11 hr. After adding water, the reaction solution was 
partitioned between water and ethyl acetate . The organic layer 
was washed with brine, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. Then the resulting 
residue was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) to give 1- ( 4-f lorophenethyl) - 
4- ( 6-methoxyindol-l-yl)homopiperidine as a yellow oil. Then 
this product was treated as in Production Example 64 to give 
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the free title compound ( 0 . 095 g) as a yellow oil (yield: 27.2%) . 

Next, this product was treated with oxalic acid in a 
conventional manner to give the oxalate of the title compound 
as a hygroscopic solid. 
Free : 

^-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.61-1.99(6H, m) , 2 . 66- 2 . 90 ( 10H , m) , 3.38(2H, dt , 
J=1.6, 8.6Hz), 3.63(1H, m) , 3.76(3H, s), 6.00(1H, d, J=2.4Hz), 
6.12(1H, dd, J=2.4, 7.6Hz), 6.92(1H, d, J=7.6Hz), 6.97(2H, t, 
J=8.4Hz), 7.15(2H, dd, J=5.6, 8 . 4Hz ) . 
ESI-Mass: 369.1 

Example 292; S ynthesis of 1- \ 1- (4-f luorophenethyl ) - 
pvrrol.idi.n- 3 -yll -6-methoxyindoline 

(292-1) 1 -Benzyl - 3 - ( 6 - me thoxyindQlin - 1 -yl ) pyrrolidine 
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OMe 

H 

MeO f\ 

— - ^ 

MeO 

— " ^ 

MeO 

— - tfyO^ 

1- Benzyl- 3 -pyrrolidone (10.0 g) and m-anisidine (0.39 ml) | 

i 

were treated as In Example 1 to give a brown oil. Then this 
product was treated as in the above (291-2) to give red crystals. 
Subsequently, these crystals were treated as in the above 
(291-3) to give the title compound (2.301 g) as a pale yellow 
oil (yield: 13.1%). 
'H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 2.00(1H, br-s), 2.21(1H, br-s), 2 . 68- 2 . 98 ( 4H , 
br-s), 2.86(1H, t, J=8.0Hz) , 3.42(1H, q, J=8.0Hz) , 3.60-3.90(2H, 
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br-s), 3.75(3H, s), 4.24(1H, br-s), 6.09(1H, d, J=2.4Hz), 
6.16(1H, dd, J=2.4, 8.0Hz), 6.92(1H, d, J=8.0Hz), 7 . 27 - 7 . 42 ( 5H , 
m) . 

( 292-2 ) 1- r 1- ( 4 -Fluorouhenethvl ) cvrrolidin- 3-yl 1-6- 

me thoxyindoline 



1 -Benzyl- 3- ( 6 -methoxyindolin-l-yl) pyrrolidine (0.5 g) 
was treated as in Tetrahedron Lett., 1567 (1977). to give a 
yellow oil. Then this product and 4-f luorophenethyl bromide 
(0.15 g) were treated as in Example 2 to give the free title 
compound (2.301 g) as a pale yellow oil (yield: 13.1%). 

Next , this free compound was treated with oxalic acid in 
acetone in a conventional manner to give the oxalate of the title 
compound as a hygroscopic amorphous solid. 
Oxalate : 

1 H-NMR (400 MHz, DMSO-d 6 ): 



6(ppm) 1.89(1H, m) , 2.08(1H, m) , 2 . 62 -3 . 06 ( 10H , m) , 
3.32(2H, t, J=8.2Hz), 3.65(3H, s), 4.30(1H, m) , 6.10(1H, dd, 
J=2.0, 8.0Hz), 6.15(1H, d, J=2.0Hz), 6.87(1H, d, J=8.0Hz), 



MeO 




MeO 
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7.10(2H, t, J=8.4Hz), 7.27(2H, dd , J=5.4, 8 . 4Hz ) . 
ESI-Mass: 341.1. 

Example 293; Synthe s is of 3 , 3 - d imethyl- 1- f 1- ( 4- 
f luorophenethyl )piperidin-4-yl1 - 6 -bromoindoline 
( 293-1) 3 , 3 -Pimet hyl-6-br o m oinaolin-2- on e 



A solution (50 ml) of 6-bromoindolin-2-one (3.18 g) in 
THF was cooled to -78°C and 1.5 M lithium diisopropylamide (20 
ml) was added dropwise thereinto followed by stirring for 15 
min . After adding methyl iodide (0.92 ml ) , the reaction mixture 
was brought to room temperature and stirred for 1 hr. Then the 
reaction solution was cooled to -78°C again and 1.5 M lithium 
diisopropylamide (10 ml) was added dropwise thereinto followed 
by stirring for 15 min. After adding methyl iodide (0.92 ml) , 
the reaction solution was brought to room temperature with 
stirring. Then a saturated aqueous solution of ammonium 
chloride was added thereto and the resultant mixture was 
extracted with ethyl acetate. The residue was washed with 
hexane to give the title compound (3.35 g) as a white amorphous 
solid (yield: 93.0%). 
X H - NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.38(6H, s), 7.05(1H, d, J=8.0Hz), 7.096(1H, d, 
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J=1.6Hz), 7.169(1H, d, J=1.6Hz), 8.41(1H, m) . 



f 293-2) 3 . 3-Dimethyl-6-b romoindo] ine 



Br- 



H 




A borane-dimethylsulf ide complex ( 3 ml ) was added dropwise 
into^ a solution (80 ml) of 3 , 3-dimethyl-6-bromoindolin-2-one 
(3.35 g) in toluene under stirring at 60°C. Then the reaction 
mixtures were heated under reflux for 3 nr. Under ice cooling, 
a 5 N aqueous solution (20 ml) of sodium hydroxide was added 
thereto and the resultant mixture was stirred at room 
temperature for 30 min . Then the reaction mixtures were 
-extracted with ethyl acetate, washed with water and brine and 
dried. The extract was concentrated under reduced pressure to 
give the title compound (3.10 g) as a yellow oil (yield: 98.3%). 
^-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.28(6H, s), 3.35(2H, s), 6 . 83-6 . 91 ( 3H , m) . 
(293-3) 3 , 3 -Piro ethvl- 1- r 1 - f 4-f luorophenethyl)piperidin-4- 
vll -6-bromoindol ine 
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3 , 3 -Dimethyl- 6 -bromoindoline (3.10 g) , l-[2-(4- 
f luorophenyl ) ethyl ] - 4 -piperidone (2.81 g) and triacetoxylated 
sodium borohydride (5.70 g) were treated as in Example 16 to 
give the title compound (2.72 g) as a white amorphous solid 
(yield: 49.8%). 
'H-NMR (400 MHz, CDC1 3 ): 

5(ppm) 1.24(6H, s), 1.80(4H f br-s), 2 . 13 - 2 . 24 ( 2H , m) , 
2.58-2.67(2H, m) , 2 . 79-2 . 86 ( 2H, m) , 3 . 11-3 . 21 ( 2H , m) , 3.17(2H, 
s), 3.28-3.40(lH, m) , 6.44(1H, s), 6.72(1H, d, J=8.0Hz), 
6.80(1H, d, J=8.0Hz), 6 . 9 3 - 7 . 01 ( 2H , m) , 7 . 13 - 7 . 20 ( 2H , m) . 
FAB-Mass: 432 (MH+). 

E x am ple 2 9 4 ; Synthesis of 1- r 1- ( 4-f luorophenethyl)piperidin- 
4 -vl 1 - 6 - f ethylcarbamoylmethyl ) indole 

A suspension of 1- [ 1- (4-f luorophenethyl)piperidin- 
4-yl] -6- (ethylcarbamoylmethyl) indoline (0.41 g) obtained in 
Example 149 and active manganese dioxide (0.40 g) in chloroform 
(30 ml) was vigorously stirred at 50°C for 6 hr. Then the 
reaction mixtures were filtered through celite and the residue 
was washed with chloroform. After concentrating the filtrate 
under reduced pressure, the residue was recrystallized from 
chlorof orm/hexane to give the title compound (0.33 g) as white 
needles (yield: 89.5 %). 
m. p . : 159 . 6 - 160 . 1°C . 

1 H-NMR(4 00MHz,CDCl 3 ) ; S(ppm) 1 . 02 ( 3H , t , J=7 . 2Hz ) , 2.07- 
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2.13(4H,m), 2.25-2.32(2H,m) , 2 . 64-2 . 68 ( 2H,m) , 2.81- 
2.85(2H,m), 3 . 17 - 3 . 26 ( 4H , m ) , 3.70(2H,s), 4 . 21-4 . 29 ( lH,m) , 
5.40(lH,br-t) , 6.53(lH,d, J = 3.2Hz) , 6 . 9 5 - 7 . 0 1 ( 3H , m ) , 7.17- 
7.21(2H,m), 7 . 26-7 . 28(2H,m) , 7 . 61 ( 1H, d, J=8 . OHz ) . 
ESI-Mass ; 408(MH+). 

Example 295: Synthesis of 1- r 1- ( 4-f luorophe ne ttiyDpiperidin- 
4 -yl 1 - 6 - r N - ( cyclopropyica rb amoyl ) met h y l 1 in do le 

A suspension of 1- [ 1- ( 4-f luorophenethyl ) piperidin- 
4-yl] -6- [ (cyciopropylcarbamoyl)methyl] indoline (0.04 g) 
obtained in Example 154 and active manganese dioxide (0.04 g) 
in chloroform (30 ml) was vigorously stirred at 50°C for 10 hr. 
Then the reaction mixtures were filtered through celite and the 
residue was washed with chloroform. After concentrating the 
filtrate under reduced pressure, the residue was recrystallized 
from chlorof orm/hexane to give the title compound (0.03 g) as 
a white powder (yield: 81.9 %). 
m.p. : 156.4 - 156. 8°C. 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 0 . 34-0 . 38( 2H,m) , 0.68- 
0 . 73(2H,m) , 2 . 06-2 . 14 ( 4H, m) , 2 . 25-2 . 32 ( 2H,m) , 2.62- 
2.68(3H,m), 2 . 81 - 2 . 85 ( 2H , m) , 3 . 18 ( 2H , br-d) , 3.68(2H,s), 
4.20-4.28(lH,m), 5 . 50 ( 1H , br-s ) , 6 . 52 ( 1H , d, J=3 . 2Hz ) , 
6.93(lH,dd, J=l. 4,8.2Hz) , 6 . 97-7 . 01 ( 2H,m) , 7 . 17-7 . 20 ( 2H ,m) , 
7.25-7.27(2H,m) , 7 . 60 ( 1H , d , J=8 . 2Hz ) . 
ESI-Mass ; 420(MH+) . 
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Exam ple 29 5 : Synthesis of 1- r 1- f 4-f luorophenethyl Ipiperidln- 
4 -yl l -6- [N- (is o bu t y lcarb am oy l ) m ethyl] indole. 

A suspension of 1- [ 1- ( 4-f luorophenethyl ) piperidin- 
4-yl] -6- [ ( isobutylcarbamoyl ) methyl ] indoline (0.07 g) 
obtained in Example 152 and active manganese dioxide (0.07 g) 
in chloroform (30 ml) was vigorously stirred at 50°C overnight. 
Then the reaction mixtures were filtered through celite and the 
residue was washed with chloroform. After concentrating the 
filtrate under reduced pressure , the residue was recrystallized 
from chlorof orm/hexane to give the title compound (0.05 g) as 
a white powder (yield: 70.0 %). 
m.p. : 131.8 - 132. 2°C. 

1 H-NMR( 400MHz , CDC1 3 ) ; <5(ppm) 0 . 79 ( 6H , d , J=6 . 8Hz ) , 1.61- 

1.71(lH,m), 2.07-2.13(4H,m) , 2 . 24-2 . 31 ( 2H, m) , 2.64- 

2.68(2H,m), 2.81-2.85(2H,m) , 3 . 01 ( 2H , t , J=6 . 4Hz ) , 

3. 18(2H,br-d) , 3.72(2H,s), 4 . 20-4 . 28 ( lH,m) , 5 . 46 ( lH,br-t ) , 

6.53(lH,d, J=2.8Hz) , 6 . 96-7 . 01 ( 3H,m) , 7 . 17-7 . 20 ( 2H,m) , 7.26- 

7.27(2H,m), 7 . 61 ( 1H , d, J=8 . 0Hz ) . 

ESI-Mass ; 436(MH+). 

Example 297: Sy n thesis of 1- r 1- (4-f luorophe n ethyl )piperidin- 
4 -yl 1 - 6 - ( n-propylc ar ba mo ylmethy l ) indole 

A suspension of 1 -[ 1 -( 4 -f luorophenethyl ) piperidin- 
4 -yl] -6- [ ( n-propylcarbamoyl ) methyl] Indoline (0.04 g) 
obtained in Example 150 and active manganese dioxide (0.08 g) 
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in chloroform (30 ml) was vigorously stirred at 50°C overnight. 
Then the reaction mixtures were filtered through celite and the 
residue was washed with chloroform. After concentrating the 
filtrate under reduced pressure , the residue was recrystallized 
from chlorof orm/hexane to give the title compound (0.03 g) as 
white needles (yield: 84.6 %). 
m.p. : 131.1 - 131. 9°C. 

1 H-NMR ( 400MHz , CDC1 3 ) ; 5(ppm) 0 . 81 ( 3H , t , J=7 . 4Hz ) , 
1.41(2H,tq, J=7.4,7.4Hz) , 2 . 07-2 . 12 ( 4H,m) , 2 . 25-2 . 31 ( 2H,m) , 
2.64-2.68(2H,m) , 2 . 81-2 . 85 ( 2H,m) , 3.71(2H,s), 4.20- 
4.28(lH,m), 5.43(lH,br-t) , 6 . 53 ( 1H, d, J=3 . 2Hz ) , 6.96- 
7.01(3H,m), 7.17-7.21(2H,m) , 7 . 25-7 . 27 ( 2H,m) , 
7.61(lH,d, J=8.0Hz) . 
ESI-Mass ; 422 (MH+ ) . 

Example 298: Synthesis of 1- r 1- ( 4-f luorop henethyH pi per idin- 
4 -yl 1 - 6 - ( tetramethylenecarbamoylmethyl ) indole oxalate 

A suspension of 1- [ 1- ( 4-f iuorophenethyl) piper idin- 
4-yl] -6- ( tetramethylenecarbamoylmethyl )indoline (0.08 g) 
obtained in Example 155 and active manganese dioxide (0.07 g) 
in chloroform (30 ml) was vigorously stirred at 50°C overnight. 
Then the reaction mixtures were filtered through celite and the 
residue was washed with chloroform. After concentrating the 
filtrate under reduced pressure, the free compound (0.06 g) of 
the title compound was obtained as a pale brown viscous compound 
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(yield: 87.0 %) . 

Next, this free compound was converted into an oxalate 
in a conventional manner, which was then reprecipitated from 
methanol/diethyl ether to give the title compound as a colorless 
powder . 

Free compound: 

X H-NMR( 400MHz ,CDC1 3 ) ; <5(ppm) 1 . 78- 1 . 93 ( 4H,m) , 2 . 0 9 ( 4H , br- s ) , 
2. 25-2.33(2H,m) , 2 . 64 -2 . 68 ( 2H , m) , 2 . 81-2 . 85 ( 2H,m) , 
3. 17(2H,br-d) , 3 . 45-3 . 51 ( 4H,m) , 3.78(2H,s), 4 . 24-4 . 32 ( lH.m) , 
6.49(lH,d, J=3.0Hz) , 6 . 97-7 . 01 ( 3H,m) , 7 . 17-7 . 20 ( 2H,m) , 
7.22(lH,d, J=3.0Hz) , 7.38(lH,s), 7 . 55 ( 1H , d, J=8 . 0Hz ) . 
Oxalate : 

m.p. : 171.5 - 172. 1°C. 

1 H-NMR ( 400MHz , CDC1 3 ) ; d (ppm) 1 . 72-1 . 79 ( 2H,m) , 1.83- 
1.90(2H,m), 2.09-2.21(4H,m) , 2 . 92-3 . 18 ( 6H,m) , 
3.29(2H,t, J=7.0Hz) , 3 . 49 ( 2H , t , J=7 . 0Hz ) , 3 . 49 -3 . 56 ( 2H ,m) , 
3.70(2H,s), 4.58(lH,br-s) , 6 . 45 ( 1H , d, J=3 . 2Hz ) , 
6.93(lH,dd,J=1.2,8.4Hz) , 7 . 16-7 . 20 ( 2H,m) , 7 . 33-7 . 37 ( 2H,m) , 
7.39-7.42(2H,m) , 7 . 46 ( 1H, d, J=8 . 4Hz ) . 
ESI-Mass ; 434 (MH+). 

Example 299: Synthesis of l-ri-f2.4- 

dif luorophenethyl ) piperidin- 4 -yl 1 - 6 -carbamoylmethyllndole 

A suspension of 1- [ 1- ( 2 , 4-dif luorophenethyl) - 
piperidin- 4 -yl] - 6 -carbamoylmethylindoline (0.05 g) obtained 
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in Example 225 and active manganese dioxide (0.10 g) in 
chloroform (30 ml) was vigorously stirred at 50°C overnight. 
Then the reaction mixtures were filtered, through celite and the 
residue was washed with chloroform. After concentrating the 
filtrate under reduced pressure , the residue was recrystallized 
from chlorof orm/hexane to give the title compound (0.02 g) as 
a white powder (yield: 41.7 %). 
m.p. : 156 . 9 - 157 . 8°C . 

1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 2 . 03-2 . 12 ( 4H,m) , 2.25- 
2.31(2H,m), 2.63-2.67(2H,m) , 2 . 84 - 2 . 88 ( 2H , m) , 3 . 17 ( 2H , br-d) , 
4.22-4.30(lH,m) , 5 . 54 ( 2H , br- s ) , 6 . 52 ( 1H , dd , J = 0 . 8 , 3 . 2Hz ) , 
6.88(lH,dt, J=1.2,8.6Hz) . 7 . 10 ( 1H , ddd, J=0 . 8 , 7 . 0 , 8 . 0Hz ) , 
7.13-7.22(2H,m) , 7 . 24 ( 1H , d, J=3 . 6Hz ) , 7 . 38 ( 1H , dd , J=0 . 4 , 8 . 4Hz ) , 
7.62-7.65(lH,m) . 
ESI-Mass ; 398(MH+). 

Example 3QQ: Synthesis of 1- T 1- ( 4-f luorophenethyl)piperidin- 
4 -yl 1 - 6 - ( 2 -hydroxyethyl 1 carbam oylmethylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.20 g) obtained in Example 146 was 
dissolved in N, N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.104 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, ethanolamine (320 ml) was added 
thereto and the mixture was further stirred overnight. After 
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evaporating the solvent under reduced pressure, water and ethyl 
acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give a pale brown viscous oil (0.15 g). 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.31 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, the manganese dioxide 
was filtered off and the solvent was evaporated under reduced 
pressure. Then the residue was recrystallized from 
chlorof orm/n-hexane to give the title compound (0.13 g) as a 
pale yellow powder, 
m.p. : 140.0 - 141. 2°C. 

1 H-NMR ( 400MHz , CDC1 3 ) ; (5(ppm) 2 . 08-2 . 21 ( 4H,m) , 2 . 28 ( 2H, br- 1 ) , 
2.64-2.68(2H,m) , 2 . 81-2 . 85 ( 2H ,m) , 3 . 19 ( 2H, br-d) , 3.35- 
3.39(2H,m), 3 . 67 ( 2H, t , J=5 . 0Hz ) , 3.74(2H,s), 4 . 19-4 . 28 ( 1H ,m) , 
5.90(lH,br-t) . 6.51(lH,br-d) , 6 . 96-7 . 02 ( 3H, m) , 7.17- 
7.21(2H,m), 7.25(lH,d, J=3.2Hz) , 7 . 31 ( 1H , br- s ) , 
7.61(lH,d, J=8.4Hz) . 
ESI-Mass ; 424(MH+). 

E xamp le 301 : Synthesis of 1 - r 1 - f 4 -f luoronhenethvl ) p i.peridin- 
4- yll -6-d imethylcarbamoy lme thylindole oxalate 

1- [ 1- ( 4-Fluorophenethyl ) piperidin-4-yl ] - 6 - 
carboxymethylindoline (0.19 g) obtained in Example 146 was 
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dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.10 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, a 2 M solution (2.50 ml) of 
dimethylamine in tetrahydrof uran was added thereto and the 
mixture was further stirred overnight . After evaporating the 
solvent under reduced pressure, water and ethyl acetate were 
added to the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a pale brown viscous oil (0.13 g) . 

This substance was dissolved in chloroform (30 ml) and 
manganese dioxide (0.28 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.14 g) was added thereto and the mixture was stirred 
for 5 hr. Then the manganese dioxide was filtered off and the 
solvent was evaporated under reduced pressure to give a free 
compound (0.15 g) of the title compound as a pale brown viscous 
oil, which was then converted into an oxalate in a conventional 
manner . 

m.p. : 170. 1 - 170 . 6°C. 

1 H-NMR ( 400MHz , DMSO-d 6 ) ; (5 (ppm) 2 . 14 - 2 . 24 ( 4H , m) , 2.83(3H,s), 
2.95-3 . 10(4H,m) , 3.03(3H,s), 3 . 15 ( 2H , br-s ) , 3 . 53 ( 2H , br-d) , 
3.76(2H,s), 4.58(lH,br-s) , 6 . 45 ( 1H , d , J=3 . 2Hz ) , 
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6.91(lH,d, J=8.2Hz) , 7.15-7.20(2H,m) , 7 . 33 - 7 . 37 ( 2H , m ) , 
7.40(2H,br-s) , 7 . 4 7 ( 1H , d , J=8 . 2Hz ) . 
ESI-Mass ; 408(MH+). 

E xa mple 30 2: Synthesis of 1- f 1- ( 4-f luoroph enethyl Ipioeri rii n- 
4-vll -6- ( 4-hYdroxypiDeridin-l-ylGarbonvlmethYlVindol ft 

1- [ 1- ( 4-Fluorophenethyl )piperidin-4-yl] -6- 
carboxymethylindoline (0.21 g) obtained in Example 146 was 
dissolved in N, N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred in a nitrogen atmosphere at room 
temperature for 15 min . Next, 4-hydroxypiperidine (0.56 g) was 
added thereto and the mixture was further stirred overnight . 
After evaporating the solvent under reduced pressure, water and 
ethyl acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give a pale brown viscous oil (0.18 g) . 

This residue (0.13 g) was dissolved in chloroform (30 
ml) and manganese dioxide (0.33 g) was added thereto. After 
stirring the resultant mixture at 50°C for 10 hr, the manganese 
dioxide was filtered off and the solvent was removed under 
reduced pressure. Then the residue was recrystallized from 
chloroform/ n -hexane to give the title compound (0.16 g) as 
colorless micaceous flakes. 
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m.p.: 190.5 - 192. 2°C ( decomp . ) . 

1 H-NMR ( 400MHz , CDC1 3 ) ; 6 (ppm) 1 . 22 - 1 . 50 ( 2H , m) , 1.62- 
1.69(lH,m), 1.82-1.89(lH,m) , 2 . 05 - 2 . 1 1 ( 4H , m) , 2.24- 
2.31(2H,m), 2.63-2.67(2H,m) , 2 . 80 - 2 . 84 ( 2H , m) , 3.15- 
3.24(4H,m), 3 . 76-3 . 88 ( 2H,m) , 3.88(2H,s), 4 . 1 1 - 4 . 1 7 ( 2H , m ) , 
4.21-4.29(lH,m) , 6 . 49 ( 1H , d , J=3 . 6Hz ) , 6 . 95-7 . 01 ( 3H,m) , 7.17- 
7.20(2H,m), 7 . 22 ( 1H , d , J=3 . 6Hz ) . 7.30(lH,s), 
7.56(lH,d, J=8.4Hz) . 
ESI-Mass ; 464 (MH+). 

Example 3Q3: Synthesis of 1- T 1- ( 4-f luorophenethyllp iperl din- 
4-vll -6- fbisf 2-hvdroxvethvl) 1 carbamoylmethy linflole oxalate 

1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - 
carboxymethylindoline (0.20 g) obtained in Example 146 was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.10 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, diethanolamine (0.56 g) 
dissolved in N,N- dime thy If ormamide ( 1 ml) was added thereto and 
the mixture was further stirred overnight. After evaporating 
the solvent under reduced pressure, water and ethyl acetate were 
added to the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a pale brown viscous oil (0.16 g) . 
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This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.30 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, the manganese dioxide 
was filtered off and the solvent was removed under reduced 
pressure. The residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) to give a free 
compound (0.10 g) of the title compound as a pale brown viscous 
oil, which was then converted into an oxalate in a conventional 
manner . 

1 H-NMR ( 400MHz , DMSO-d 6 ) ; 6 (ppm) 2 . 10 ( 2H , br-d) , 2 . 29 ( 2H,br-q) , 
3.98-3.08(4H,m) , 3 . 16 -3 . 21 ( 2H , m) , 3 . 39 ( 2H, br-t ) , 3.45- 
3.58(8H,m), 3.83(2H,s), 4 . 57 -4 . 65 ( 1H , m) , 6 . 45 ( lH,d, J=3 . 2Hz ) , 
6.91(lH,d, J=8.0Hz) , 7 . 17 ( 2H , br- t ) , 7 . 33-7 . 37 ( 2H,m) , 
7.40(2H,br-s) , 7.47(lH,d, J=8.0Hz) . 
ESI-Mass ; 468(MH+)- 

Example 304 : S ynthesis of 1- \ 1- ( 4-f l uorophe nethyl )p iperidin- 
4-yll -6- ( 1 . 3-dihydroxypropan-2-yl)carbamoylmethylindole 
oxa l at e 

1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.23 g) obtained in Example 146 was 
dissolved in N, N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, 2 -amino- 1 , 3 -propanediol 
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(Serinol, 0.27 g) was added thereto and the mixture was further 
stirred overnight. After evaporating the solvent under 
reduced pressure, water and ethyl acetate were added to the 
residue. The organic layer was separated, washed successively 
with water and brine and dried over magnesium sulfate. Then 
the solvent was evaporated under reduced pressure to give a pale 
brown viscous oil (0.20 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.27 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide {0.19 g) was added thereto followed by stirring for 6 
hr . Then the manganese dioxide was filtered off and the solvent 
was removed under reduced pressure. The residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system) to give a free compound (0.09 g) of the title compound 
as a pale brown viscous oil, which was then converted into an 
oxalate in a conventional manner, 
m.p.: 213.1 - 214. 5°C (decomp.). 

1 H-NMR( 400MHz ,DMS0-d 6 ) ; 6 (ppm) 2 . 06-2 . 23 ( 4H,m) , 2.81- 
3.09(6H,m), 3 . 41-3 . 47 ( 6H,m) , 3.52(2H,s), 3 . 6 7 -3 . 75 ( 1H , m) , 
4.49-4.57(lH,m) , 6 . 43 ( 1H , d , J=3 . 2Hz ) , 6 . 95 ( 1H, d, J=8 . 4Hz ) , 
7.17(2H,br-t) , 7.32-7.36(2H,m) , 7 . 41- 7 . 46 ( 3H ,m) , 
7.72(lH,d, J=8.4Hz) . 
ESI-Mass ; 454(MH+). 
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Example 305: Synthesis of 1- r 1- f 4-f luorop henethyllpiperidi n- 
4 -yl 1 - 6 -carbamoylmethylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethyl-indoline (0.22 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature' for 15 min. Next, a saturated solution (2 ml) of 
ammonia in methanol was added thereto and the mixture was 
further stirred overnight . After evaporating the solvent 
under reduced pressure, water and ethyl acetate were added to 
the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate . Then the solvent was evaporated under reduced 
pressure to give a pale brown viscous oil (0.11 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.24 g) was added thereto. After stirring 
the resultant mixture at 50°C for 4 hr, additional manganese 
dioxide (0.12 g) was added thereto followed by stirring 
overnight. Then the manganese dioxide was filtered off and the 
solvent was evaporated under reduced pressure. The residue was 
recrystallized from chlorof orm/n-hexane to give the title 
compound (0.08 g) as a pale yellow powder, 
m.p. : 159 . 1 - 160 . 8°C. 
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'H-NMRC 400MHz, CDC1 3 ) ; 6 (ppm) 2 . 07 - 2 . 13 ( 4H , m) , 2.25- 
2.31(2H,m), 2.64-2.68(2H,m) , 2 . 81-2 . 85 ( 2H,m) , 3 . 18 ( 2H, br-d) , 
3.73(2H,s), 4. 21-4.29(lH,m) , 5 . 33 ( 1H , br- s ) , 4 . 43 ( 1H ,br-s ) , 
6.52(lH,dd, J=3.2Hz) , 6 . 9 7 - 7 . 0 1 ( 3H , m) , 7 . 1 7 - 7 . 2 0 ( 2H , m ) , 
7.26(lH,d, J=3.2Hz) , 7.29(lH,s), 7 . 62 ( 1H , d, J=8 . 0Hz ) . 
ESI-Mass ; 380 (MH+). 

Example 306 : Synthesis of 1- f 1- ( 4-f luorophenethyDpiperidin- 
4 -yl 1 - 6 - ( carbamoylmethyl ) carbamoylmethylindole oxalate 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethyl-indoline (0.22 g) obtained in Example 146 was 
dissolved in N , N- dime thylf orm amide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, a suspension of glycinamide 
hydrochloride (0.31 g) and triethyl amine (395 ml) in N,N- 
dimethylf ormamide (10 ml) was added thereto and the mixture was 
further stirred overnight. After evaporating the solvent 
under reduced pressure, water and ethyl acetate were added to 
the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a pale brown viscous oil (0.10 g). 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.14 g) was added thereto. After stirring 
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the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.10 g) was added thereto followed by stirring for 3.5 
hr . Then the manganese dioxide was filtered off and the solvent 
was evaporated under reduced pressure. The residue was 
purified by silica gel column chromatography 
( chlorof orm/methanol system) to give a free compound (0.06 g) 
of the title compound as a pale brown amorphous substance, which 
was then converted into an oxalate in a conventional manner. 
1 H-NMR ( 400MHz , DMSO-d 6 ) ; <5(ppm) 2 . 06-2 . 22 ( 4H,m) , 2.86- 
3.07(6H,m), 3.57(2H,s), 3 . 65 ( 2H , d, J=5 . 6Hz ) , 4 . 56 ( 1H ,br-s ) , 
7.44(lH,d, J=2.8Hz) , 6 . 96 ( 1H, d, J=7 . 8Hz ) , 7 . 04 ( 1H , br-s ) , 
7 . 17(lH,br-t) , 7.33-7 .36(3H,m) , 7 . 41 ( 1H , br- s ) , 
7.46(lH,d, J=7.8Hz) , 7.50(lH,s), 8 . 13 ( 1H , br-t ) . 
ESI-Mass ; 437(MH+). 

Example 307: Synthesis of 1- f 1- ( 4-f liiorophenethyllpip ari cH n- 
4 - Vl 1 - 6 - ( 2 - dimethvlaminoethy-1 ) narhamnylmethyl indol e 

1- [l-(4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.22 g) obtained in Example 146 was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, N , N-dimethylethylenediamine 
(310 ml) was added thereto and the mixture was further stirred 
overnight. After evaporating the solvent under reduced 
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pressure, water and ethyl acetate were added to the residue. 
The organic layer was separated, washed successively with water 
and brine and dried over magnesium sulfate. Then the solvent 
was distilled off under reduced pressure to give a pale brown 
viscous oil (0.18 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.24 g) was added thereto. After stirring 
the resultant mixture at 50 °C for 9 hr, additional manganese 
dioxide (0.28 g) was added thereto followed by stirring 
overnight. Then the manganese dioxide was filtered off and the 
solvent was evaporated under reduced pressure. The residue was 
recrystallized from chlorof orm/n-hexane to give the title 
compound (0.12 g) as a pale brown powder, 
m.p. : 111.8 - 112. 9°C. 

'H-NMRUOOMHz^DC^) ; 6 (ppm) 2 . 07-2 . 14 ( 4H,m) , 2.13(6H,s), 
2.24-2.32(2H / m) , 2 . 32 ( 2H , t , J=6 . 0Hz ) , 2 . 64-2 . 68 ( 2H,m) , 2.81- 
2.85(2H,m) , 3 . 18 ( 2H,br-d) , 3 . 28 ( 2H, dt , J=6 . 0 , 6 . 0Hz ) , 
3.69(2H,s), 4.21-4.29(lH,m) , 5 . 98 ( 1H, br- t ) , 
6.51(lH,d, J=3.4Hz) , 6 . 97-7 . 01 ( 3H,m) , 7 . 17 - 7 . 20 ( 2H , m) , 
7.24(lH,d. J=3.4Hz) , 7.30(lH,s), 7 . 59 ( 1H, d, J=8 . 0Hz ) . 
ESI-Mass ; 451(MH+). 

Example 308: Synthesis of 1- \ 1- ( 4-f luorophenethyllpiperidin- 
4 - vl 1 - 6 - cyanome thylcarbamoylmethylindole oxalate 

1- [ 1- ( 4-Fluorophenethyl )piperidin-4 -yl ] -6 - 
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carboxymethylindoline (0.22 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, aminoacetonitrile hydrochloride 
(0.26 g) dissolved in N , N-dimethylf ormamide (10 ml) was added 
thereto. After further adding triethylamine (394 ml), the 
resultant mixture was stirred overnight. After evaporating 
the solvent under reduced pressure, water and ethyl acetate were 
added to the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a pale brown viscous oil (0.17 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.25 g) was added thereto. After stirring 
the resultant mixture at 50°C 8 hr, additional manganese dioxide 
(0.28 g) was added thereto followed by stirring overnight . Then 
the manganese dioxide was filtered off and the solvent was 
evaporated under reduced pressure. The residue was purified 
successively by silica gel column chromatography 
(chloroform/methanol system) and NH silica gel column 
chromatography ( chloroform/ ethyl acetate system) to give a free 
compound (0.04 g) of the title compound as a pale brown viscous 
oil, which was then converted into an oxalate in a conventional 
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manner . 

1 H-NMR( 400MHz , DMSO-d 6 ) ; 5(ppm) 2 . 04 - 2 . 21 ( 4H , m ) , 2.77- 
3.06(6H,m), 3 . 41-3 . 46 ( 2H,m) , 3.58(2H,s), 4 . 13 ( 2H , d , J = 5 . 6Hz ) , 
4 . 53(lH,br-s) , 6.45(lH,d, J=3.2Hz) , 6 . 94 ( 1H, d, J=8 . 6Hz ) , 
7 . 16(2H,br-t) , 7.32-7.36(2H,m) , 1 . 44 ( 2H , br-s ) , 
7.48(lH,d, J=8.6Hz) , 8 . 69 ( 1H, br- t ) . 
ESI-Mass ; 419(MH+). 

Example 309 : Synthes is of 1- [ 1- ( 4 -f luorophenethyppiperidi n - 
4 -yl 1 - 6 - ( 2 -methoxyethyl ) carbamoylmethylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.22 g) obtained in Example 146 was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, 2-methoxyethylamine (245 ml) was 
added thereto and the mixture was further stirred for 4 hr. 
After evaporateing the solvent under reduced pressure, water 
and ethyl acetate were added to the residue . The organic layer 
was separated, washed successively with water and brine and 
dried over magnesium sulfate. Then the solvent was evaporated 
under reduced pressure to give a pale brown viscous oil (0.19 
9) • 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.31 g) was added thereto. After stirring 
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the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.27 g) was added thereto followed by stirring for 5 
hr. Then manganese dioxide (0.19 g) was further added thereto 
and the resultant mixture was stirred for additional 1 hr . Then 
the manganese dioxide was filtered off and the solvent was 
evaporated under reduced pressure. The residue was 
recrystallized from chlorof orm/n-hexane to give the title 
compound (0.13 g) as a colorless powder, 
m.p. : 113.2 - 114. 4°C. 

1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 2 . 07-2 . 13 ( 4H,m) , 2.25- 
2.31(2H,m), 2.64-2.68(2H,m) , 2 . 81-2 . 85 ( 2H,m) , 3 . 18 ( 2H,br-d) , 
3.26(3H,s), 3.39(4H,br-d) , 3.71(2H,s), 4 . 21-4 . 29 (lH,m) , 
5.81(lH,br-s) , 6.52(lH,d, J=3.4Hz) , 6 . 9 6 - 7 . 01 ( 3H , m) , 7.17- 
7.21(2H,m), 7.26(lH,d, J=3.4Hz) , 7.28(lH,s), 
7.60(lH,d, J=8.0Hz) . 
ESI-Mass ; 438(MH+). 

Example 31 Q; Synthesis of 1- T 1- ( 4-f luorophenethyllp i peridin- 
4-vll -6- f 2-f luoroethyl ) carbamoylmethyl Indole 

1- [ 1- (4-Fluorophenethyl)piper±d±n-4-yl] -6- 
carboxymethylindoline (0.22 g) obtained in Example 146 was 
dissolved in N , N- dime thy If orm amide (5 ml) . To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, 2 -f luoroethylamine 
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hydrochloride (0.30 g) dissolved in N , N-dimethylf ormamide (5 
ml) was added thereto. After further adding triethylamine (397 
ml), the mixture was stirred for 4 hr. After evaporating the 
solvent under reduced pressure, water and ethyl acetate were 
added to the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give pale brown crystals (0.19 g) . 

These crystals were dissolved in chloroform (30 ml) and 
manganese dioxide (0.30 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.26 g) was added thereto followed by stirring for 5 
hr. Then manganese oxide (0.19 g) was furthermore added and 
the resultant mixture was stirred for additional 2 hr. Next, 
the manganese dioxide was filtered off and the solvent was 
evaporated under reduced pressure. The residue was 
recrystallized from chlorof orm/n-hexane to give the title 
compound (0.15 g) as a colorless powder, 
m.p. : 163.3 - 163. 8°C. 

1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 2 . 05-2 . 13 ( 4H,m) , 2.25- 
2.31(2H,m), 2.64-2.68(2H,m) , 2 . 81-2 . 85 ( 2H,m) , 3 . 18 ( 2H , br-d) , 
3.50(2H,ddt, J = 4 . 8 , 28 . 0 , 4 . 8Hz ) , 3.74(2H,s), 4. 21-4 . 29(lH,m) , 
4.43(2H,dt, J=47.2,4,8Hz) , 5 . 80 ( 1H , br-t ) , 6 . 53 ( 1H , d , J=3 . 2Hz ) , 
6.97-7.01(3H,m) , 7 . 1 7 - 7 . 20 ( 2H , m ) , 7 . 26 - 7 . 28 ( 2H , m ) , 
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7.62(lH,d, J=8.0Hz) . 
ESI-Mass ; 426(MH+). 

Example 311: Synthesis of 1- r 1- f 4-f luorop henftthyl Ipiperi di n- 
4-v ll -6- r 2- (ethvlcarbamovl) ethyl 1 indole oxalate 
311-1) 1- n-f 4-Fluorophenethyl)p iperldin- 4-y1 1 -6- \7- 
( ethoxycarbo n yl ) vinyl ] indole 

55 % oily sodium hydride (0.46 g) was washed with 
n-hexane and suspended in tetrahydrofuran (1 ml) followed by 
stirring under ice-cooling. Then ethyl 

diethylphosphonoacetate (2.37 g) dissolved in tetrahydrofuran 
(7 ml) was added thereto and the resultant mixture was stirred 
at room temperature for 30 min. Next, l-[l-(4- 
fluorophenethyl)piperidin-4-yl] -6-f ormylindole (3.53 g) 
obtained in Example 130 dissolved in tetrahydrofuran (10 ml) 
was added thereto and the resultant mixture was stirred under 
nitrogen atmosphere at room temperature for 2 days. After 
evaporating the solvent under reduced pressure, water and ethyl 
acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure and the residue was purified by silica gel 
column chromatography ( ethyl acetate/n-hexane system) to give 
the title compound (3.59 g) as yellow crystals. 
X H-NMR( 400MHz, CDC1 3 ) ; 5(ppm) 1 . 3 6 ( 3H , t , J=7 . 2Hz ) , 2.08- 
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2.14(4H,m), 2.26-2.33(2H,m) , 2 . 65 - 2 . 6 9 ( 2H , m ) , 2.81- 
2.85(2H,m), 3 . 20 ( 2H , br-d ) , 4 . 28 ( 2H , g , J=7 . 2Hz ) , 4.23- 
4.32(lH,m), 6.47(lH,d,J=16.0Hz), 6 . 53 ( 1H , d, J=3 . 2Hz ) , 6.97- 
7.02(2H,m), 7 . 17 - 7 . 21 ( 2H , m) , 7 . 32 ( 1H . d , J = 3 . 2Hz ) , 
7.34(lH,d, J=8.4Hz) , 7.52(lH / s), 7 . 6 1 ( 1H , d , J = 8 . 4Hz ) , 
7.84(lH,d, J=16.0Hz) . 

311-2) 1- r 1- ( 4-Fluorophenethvl 1 Diperidin - 4 -yl 1 -6- r 7- 
( etho xy - ca r b onyl ) e th yl 1 indole 

The above 1- [ 1- ( 4-f luorophenethyl)piperidin-4-yl] - 
6- [ 2- (ethoxycarbonyl) vinyl] indole (1.89 g) was dissolved in a 
mixture of ethanol (40 ml) and ethyl acetate (20 ml) . Then 10 % 
Pd/C (0.10 g) was added thereto and catalytic reduction was 
carried out under atmospheric pressure overnight. After 
filtering off the catalyst, the solvent was evaporated under 
reduced pressure to give the title compound (1.87 g) as a 
colorless viscous oil. 

1 H-NMR( 400MHz, CDC1 3 ) ; 6 (ppm) 1 . 25 ( 3H, t , J=7 . 2Hz ) , 2.06- 
2.12{4H,m), 2.24-2.31(2H,m) . 2 ,64-2 . 70( 4H,m) , 2.81- 
2.85(2H,m), 3.08(2H / t / J=8.0Hz) , 3 . 18 ( 2H , br-d) , 
4.14{2H,q, J=7.2Hz) , 4 . 19 - 4 . 27 ( 1H ,m) , 6 . 48 ( 1H , d, J=3 . 2Hz ) , 
6.95-7.01(3H,m) , 7 . 17 - 7 . 20 ( 4H ,m) , 7 . 54 ( 1H , d , J=8 . 0Hz ) . 

311-3) 1- f 1- ( 4-F l uo rophe n ethyl)piperidin-4- yl] -6- ( 2 - 
carb ox yethy l ) indole 

The above 1 - [ 1 - ( 4 -f luorophenethyl ) piperidin- 4 -yl ] - 
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6- [ 2- (ethoxycarbonyl) ethyl] indole (1.85 g) was dissolved in 
methanol (25 ml). Then a 5 N aqueous solution (1.75 ml) of 
sodium hydroxide was added thereto and the resultant mixture 
was stirred at room temperature overnight. After removing the 
solvent under reduced pressure, the residue was neutralized 
with 5 N hydrochloric acid and extracted with ethyl acetate. 
The organic layer was washed successively with water and brine 
and dried over magnesium sulfate. After evaporating the 
solvent under reduced pressure , the title compound (1.70 g) was 
obtained as a pale brown amorphous substance. 
1 H-NMR( 400MHz, CDC1 3 ) ; 6 (ppm) 1 . 79-1 . 82 ( 2H,m) , 2.32- 
2.43(4H,m), 2 . 78- 2 . 84 ( 4H ,m) , 2 . 92-2 . 97 ( 2H,m) , 
3.13(2H,t, J=7.4Hz) , 3 . 20 ( 2H , br-d) , 4 . 14-4 . 22 ( lH,m) , 
6.40(lH,d, J=3.2Hz) , 6 . 96 -7 . 03 ( 3H,m) , 7 . 05 ( 1H, d, J=3 . 2Hz ) , 
7.16-7.20(2H,m), 7.33(lH,s), 7 . 49 ( 1H, d, J=8 . 0Hz ) . 
311-4^ 1 - r 1 - f 4 -Fluorophenethyl ) piper idin - 4 - vll - 6 - ( 2 - 
ethylcarbamoyl ) ethyl 1 indole oxalate 

The above 1- [ 1- ( 4 -fluorophenethyl )piperidin -4 -yl ] - 
6- (2-carboxyethyl) indole (0.10 g) was dissolved in N, .N- 
dimethylf ormamide (2 ml) . To the resultant solution was added 
1 , 1-carbonyldiimidazole (0.05 g) and the resultant mixture was 
stirred under nitrogen atmosphere at room temperature for 15 
min. Next, a 70 % aqueous solution (106 ml) of ethylamine was 
added thereto and the mixture was stirred overnight . After 
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evaporating the solvent under reduced pressure, water and ethyl 
acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure and the residue was purified by NH-silica gel 
column chromatography ( ethyl acetate/n-hexane system) to give 
a free compound (0.05 g) of the title compound as a colorless 
viscous oil, which was then converted into an oxalate in a 
conventional manner. 

X H-NMR( 400MHz, DMSO-d 6 ) ; <5(ppm) 2 . 05 ( 2H,br-d) , 2.13- 
2.22(2H,m), 2 . 39 { 2H , t , J=7 . 8Hz ) , 2 . 81 ( 2H , br- t ) , 2.89- 
2.95(4H,m), 3 . 01-3 . 09 ( 4H,m) , 3 . 42 ( 2H , br-d) , 4 . 48-4 . 56( lH,m) , 
6.41(lH,d, J=3.2Hz) , 6 . 89 ( 1H , d, J=8 . 0Hz ) , 7 . 16 ( 2H , br-t ) , 
7.32-7.37(3H,m) , 7 . 39 ( 1H, d, J=3 . 2Hz ) , 7 . 43 ( 1H , d, J=8 . 0Hz ) , 
7.82(lH,t, J=5.4Hz) . 
ESI-Mass ; 422(MH+). 

Example 312 : Synthesis of 1- T 1- ( 4-f luorophenethyl ) p i per idin- 
4 -yl 1 - 6 - f 2 - ( pyrrolidln - 1 -yl ) ethyl 1 carbamovlmethvlindole 
oxa late 

1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.21 g) obtained in Example 146 was 
dissolved in N,N-dimethylformamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
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temperature for 15 min . Next, 1- ( 2-aminoethyl ) pyrrolidine 
(353 ml) was added thereto and the mixture was stirred for 
additional 4 . 5 hr . After evaporating the solvent under reduced 
pressure, water and ethyl acetate were added to the residue. 
The organic layer was separated, washed successively with water 
and brine and dried over magnesium sulfate. Then the solvent 
was evaporated under reduced pressure to give a pale brown 
viscous oil (0.19 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.17 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.17 g) was added thereto followed by stirring for 7 
hr. Then manganese oxide (0.17 g) was furthermore added and 
the resultant mixture was stirred for additional 5 hr. Next, 
the manganese dioxide was filtered off and the solvent was 
removed under reduced pressure to give a free compound (0.19 
g) of the title compound as a pale brown viscous oil, which was 
then converted into an oxalate in a conventional manner. 
1 H-NMR( 400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 78-1 . 82 ( 4H,m) , 
1 . 95(2H,br-d) , 2 . 06-2 . 16 ( 2H,m) , 2 . 41 ( 2H , br- t ) , 2.70- 
2.74(2H,m), 2 . 81-2 . 85 ( 2H,m) , 2 . 93-2 . 98 ( 6H,m) , 3 . 20 ( 2H , br-d) , 
3. 28-3.34(2H,m) , 3.50(2H,s), 4 . 32- 4 . 40 ( 1H , m ) , 
6.40(lH,d, J=3.2Hz) , 6 . 94 ( 1H , d , J=9 . 2Hz ) , 7 . 12 ( 2H , br- t ) , 
7 . 28-7 . 32(2H,m) , 7 . 4 2 - 7 . 45 ( 3H , m ) , 8 . 30 ( 1H , br- 1 ) . 
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ESI-Mass ; 477(MH+). 

E x ample 3 13: Synthesis of 1 - r 1 - ( 4 -f luorophenethyl ) piperidin- 
4-yll - 6- r 2 - (morpholin-4-yl)ethyl1carbamoylmethylindole 
oxa late 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.22 g) obtained in Example 146 was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, 4 - ( 2 -aminoethyl )morpholine ( 379 
ml) was added thereto and the mixture was stirred for additional 
4 hr. After evaporating the solvent under reduced pressure, 
water and ethyl acetate were added to the residue. The organic 
layer was separated, washed successively with water and brine 
and dried over magnesium sulfate. Then the solvent was 
evaporated under reduced pressure to give a pale brown viscous 
oil (0.19 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.17 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.17 g) was added thereto followed by stirring for 8 
hr. Then manganese oxide (0.17 g) was furthermore added and 
the resultant mixture was stirred for additional 3 hr. Then 
manganese dioxide (0.08) g was further added and the mixture 
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was stirred for 1.5 hr. Then manganese dioxide (0.08) g was 
furthermore added and the mixture was stirred for additional 

5 hr. Next, the manganese dioxide was filtered off and the 
solvent was distilled off under reduced pressure to give a free 
compound (0.20 g) of the title compound as a pale brown viscous 
oil, which was then converted into an oxalate in a conventional 
manner . 

^-NMRC 400MHz ,DMSO-d 6 ) ; <5(ppm) 2 . 04 ( 2H , br-d) , 2.17- 
2.27(4H,m), 2 . 40 - 2 . 44 ( 6H ,m) , 2 . 79 ( 2H , br- 1 ) , 2 . 91-2 . 95 ( 2H ,m) , 
2.98-3.03(2H,m) , 3 . 19 ( 2H , br-q) , 3 . 42 ( 2H, br-d) , 3.50(2H,s), 
3 . 53(4H,br-t ) , 4 . 47-4 . 55 ( lH,m) , 6 . 43 ( 1H, d, J=3 . 2Hz ) , 
6.96(lH,dd, J=0.8,8.0Hz) , 7 . 13- 7 . 18 ( 2H , m) , 7 . 32- 7 . 35 ( 2H ,m) , 
7.42(lH,d, J=3.2Hz) , 7 . 45-7 . 47 ( 2H, m) , 7 . 93 ( 1H, t , J=5 . 6Hz ) . 
ESI-Mass ; 493(MH+). 

Example 314 : Synthesis of 1- H - lA-f luoronhenethvl )pjperidin- 
4 -yl 1 - 6 - ( pyridin- 4 -yl ) methylcarbamoylmethylindole 
1 - [ 1 - ( 4 - Fluor ophenethyl ) piperidin- 4 -yl ] - 6 - 
carboxymethylindoline (0.21 g) obtained in Example 146 was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, 4-aminomethylpyridine (283 ml) 
was added thereto and the mixture was stirred for additional 

6 hr. After evaporating the solvent under reduced pressure, 
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water and ethyl acetate were added to the residue. The organic 
layer was separated, washed successively with water and brine 
and dried over magnesium sulfate. Then the solvent was 
evaporated under reduced pressure to give a pale brown viscous 
Oil (0 . 20 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.37 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.18 g) was added thereto followed by stirring for 3 
hr. Next, the manganese dioxide was filtered off and the 
solvent was evaporated under reduced pressure to give the title 
compound (0.16 g) as a pale yellow amorphous solid. 
X H-NMR( 400MHz, CDC1 3 ) ; d (ppm) 2 . 07-2 . 16 ( 4H,m) , 2.24- 
2.31(2H,m), 2.64-2.68(2H,m) , 2 . 81-2 . 85 ( 2H,m) , 3 . 18 ( 2H , br-d ) , 
3.81(2H,s), 4.19-4.27(lH,m) , 4 . 39 ( 2H, d, J=6 . 0Hz ) , 
5.89(lH,t, J=6.0Hz) , 6 . 53 ( 1H , d , J=3 . 2Hz ) , 6 . 97-7 . 01 ( 3H,m) , 
7.06(2H,d, J=5.8Hz) , 7 . 17-7 . 20 ( 2H,m) , 7 . 27 ( 1H, d, J=3 . 2Hz ) , 
7.29(lH,s), 7.63(lH,d, J=8.0Hz) , 8 . 48 ( 2H, d, J=5 . 8Hz ) . 
ESI-Mass ; 471(MH+). 

Example 315: Synthesis of 1- r 1- ( 4-f luorophenethvl ) Piperidin- 
4 - vl 1 - 6 - r 2 - ( pyridin- 2 -yl ) ethyl 1 carbamoylmethylindol e 
oxalate 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethyl-indoline (0.23 g) obtained in Example 146 was 
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dissolved in N, N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, 2- (2 -aminoethyl) pyridine (352 
ml) was added thereto and the mixture was stirred for additional 
6 hr. After evaporating the solvent under reduced pressure, 
water and ethyl acetate were added to the residue. The organic 
layer was separated, washed successively with water and brine 
and dried over magnesium sulfate. Then the solvent was 
evaporated under reduced pressure to give a pale brown viscous 
oil (0.23 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.42 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.21 g) was added thereto followed by stirring for 7.5 
hr. Next, the manganese dioxide was filtered off and the 
solvent was evaporated under reduced pressure to give a free 
compound (0.23 g) of the title compound as a pale brown viscous 
oil, which was then converted into an oxalate in a conventional 
manner . 

1 H-NMR( 400MHz, CDC1 3 ) ; 5(ppm) 2 . 08 ( 2H , br- d ) , 2 . 23-2 . 34 ( 2H,m) , 
2.06(2H,t, J=7.2Hz) , 2 . 93 - 3 . 00 ( 4H , m ) , 3 . 11-3 . 15 ( 2H,m) , 
3.41(2H,br-q) , 3.48(2H,s), 3 . 52 ( 2H , br-d) , 4 . 54-4 . 62 ( 1H ,m) , 
6 .44(lH,d, J=3.0Hz) , 6 . 91 ( 1H, d, J=9 . 2Hz ) , 7 . 15-7 . 20 ( 4H,m) , 
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7.33-7.36(2H,m) , 7 . 4 2 ( 1H , d , J = 3 . OHz ) , 7 . 4 4 - 7 . 4 6 ( 2H , m ) , 

7 . 61 ( 1H, at , J=2 . 0 , 8 . 6Hz) , 8 . 07 ( 1H , t , J=5 . 6Hz ) , 8 . 44 ( 1H , br-d ) . 

ESI-Mass ; 485(MH+). 

Example 316: S ynthesi s of 1 - f 1 - f 4 -f luoropheneth y l ) Pip eridin - 
4-yl 1 -6- methY-lcarhamo ylmet.hvlindQle 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.29 g) obtained in Example 146 was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldi imidazole (0.15 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, a 40 % aqueous solution (662 ml) 
of methylamine was added thereto and the mixture was stirred 
overnight . After evaporating the solvent under reduced 
pressure, water and ethyl acetate were added to the residue. 
The organic layer was separated, washed successively with water 
and brine and dried over magnesium sulfate. Then the solvent 
was evaporated under reduced pressure to give pale brown 
crystals (0.22 g) . 

These crystals were dissolved in chloroform (30 ml) and 
manganese dioxide (0.49 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.24 g) was added thereto followed by stirring for 2 
hr. Then manganese dioxide (0.19 g) was further added and the 
resultant mixture was stirred for 2 hr . Next, the manganese 
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dioxide was filtered off and the solvent was evaporated under 
reduced pressure. The residue was recrys tallized from 
chlorof orm/n-hexane to give the title compound (0.18 g) as a 
pale brown powder, 
m.p. : 149 . 4 - 150 . 5°C. 

X H-NMR( 400MHz, CDC1 3 ) ; 6(ppm) 2 . 05-2 . 13 (4H,m) , 2.25- 
2.31(2H,m), 2.64-2.68(2H,m) , 2 . 73 ( 3H , d , J=4 . 8Hz ) , 2.81- 
2.85(2H,m), 3 . 18 ( 2H , br-d) , 3.72(2H,s), 4 . 20- 4 . 28 ( 1H , m) , 
5.40(lH,br-s) , 6.53(lH,d, J=3.2Hz) , 6 . 95-7 . 01 ( 3H,m) , 7.17- 
7.20(2H,m), 7 . 26- 7 . 27 ( 2H ,m) , 7 . 61 ( 1H , d , J=7 . 6Hz ) . 
ESI-Mass ; 394(MH+). 

Example 317 : Synthesis of 1- T 1- ( 4-f luorophenethyl ) pip eridin- 
4-yll -6- ( 2-methoxypyridin-5-ylcarbonyll indole oxalate 
1- [l-(4-Fluorophenethyl)piperidin-4-yl] -6-[ (2- 
methoxypyridin-5-yl)hydroxymethyl]indoline (0.16 g) obtained 
in Example 189 was dissolved in chloroform (30 ml). To the 
resultant solution was added manganese dioxide (0.30 g) and the 
resultant mixture was stirred at 50°C overnight. Next, the 
manganese dioxide was filtered off and the solvent was 
evaporated under reduced pressure. The residue was purified 
by silica gel column chromatography (ethyl acetate/n-hexane 
system) to give a free compound (0.07 g) of the title compound 
as a pale brown viscous oil, which was then converted into an 
oxalate in a conventional manner. 
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1 H-NMR(400MHz,DMSO-d 6 ) ; (5(ppm) 2 . 04 - 2 . 1 1 ( 2H , m ) , 2.16- 
2.25(2H,m), 2 . 75 ( 2H , br- 1 ) , 2 . 89 - 2 . 97 ( 4H , m) , 3.98(3H,s), 
4.68-4.76(lH,m), 6 . 6 5 ( 1H , d , J=3 . 2Hz ) , 7 . 00 ( 1H , d , J=8 . 8Hz ) , 
7 . 15(2H,br-t) , 7.31-7.34(2H,m) , 7 . 44 ( 1H , d , J=8 . 4Hz ) , 
7.70(lH,d, J=8.4Hz) , 7 . 80 ( 1H , d , J=3 . 2Hz ) , 8.07(lH,s), 
8. ll(lH,dd, J=2.4,8.8Hz) , 8 . 60 ( 1H, d, J=2 . 4Hz ) . 
ESI-Mass ; 458(MH+). 

Example 318: Synthesis of 1- r 1- ( 4-f luorophenethyllpiperidin- 
4 -yl 1 - 6 - T ( 2 -methoxypyridin- 5 -yl ) hydroxymethyl 1 indole 
oxalate 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- ( 2- 
methoxypyridin- 5 -ylcarbonyl) indole (0.07 g) obtained in 
Example 317 was dissolved in methanol ( 10 ml) . To the resultant 
solution was added sodium borohydride in portions . After 
confirming the disappearance of the starting compound by thin 
layer chromatography, the solvent was evaporated under reduced 
pressure. Then water was added to the residue followed by 
extraction with ethyl acetate. The organic layer was washed 
successively with water and brine and dried over magnesium 
sulfate . Then the solvent was evaporated under reduced 
pressure to give a free compound (0.11 g) of the title compound 
as a colorless viscous oil, which was then converted into an 
oxalate in a conventional manner. 

1 H-NMR ( 400MHz , DMS0-d 6 ) ; (5 (ppm) 2 . 03- 2 . 08 ( 2H , m) , 2.13- 
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2.21(2H,m), 2 . 75-3 . 00( 6H,m) , 3 . 40 ( 2H, br~d) , 3.80(2H,s), 
4.52-4.60(lH,m) , 6 . 42 ( 1H , d , J=3 . 2Hz ) , 6 . 72 ( 1H , d , J=8 . 6Hz ) , 
6.96(lH,d, J=8.6Hz) , 7 . 16 ( 2H , br- t ) , 7 . 32-7 . 35 ( 2H,m) , 7.44- 
7.46(2H,m), 7 . 62 ( 1H , dd , J=2 . 2 , 8 . 6Hz ) , 7.65(lH,s), 
8.19(lH,d, J=2.2Hz) . 
ESI-Mass ; 460 (MH+). 

Example 319: Synthesis of 1- f 1- (4-f luorophenethyDpiperidin- 
4-yl1-6- fl-hydroxyproyl) indole oxalate 

1 - [ 1 - ( 4 - Fluor ophene thy 1 ) piperidln- 4 -yl ] - 6 - 
f ormylindoline (0.10 g) obtained in Example 130 was dissolved 
in tetrahydrofuran (5 ml) and stirred under ice cooling. To 
the resultant solution was added a 1.0 M solution (0.5 ml) of 
ethylmagnesium bromide in tetrahydrofuran and the resultant 
mixture was stirred for 25 min. Next, a 1.0 M solution (0.5 
ml) of ethyl magnesium bromide in tetrahydrofuran was further 
added thereto and the resultant mixture was stirred for 
additional 15 min. To the reaction mixtures were successively 
added a saturated aqueous solution of ammonium chloride, water 
and ethyl acetate. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a free compound (0.10 g) of the title compound 
as a pale brown viscous oil, which was then converted into an 
oxalate in a conventional manner. 
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'H-NMRC 400MHz ,DMSO-d 6 ) ; <5(ppm) 0 . 85 ( 3H , t , J=7 . 4Hz ) , 1.62- 
1.75(2H,m), 2.08(2H,br-d) , 2 . 19-2 . 29 ( 2H ,m) , 2 . 93-2 . 99 ( 4H,m) , 
3.08-3. 12(2H,m) , 3 . 49 ( 2H , br-d) , 4 . 54 ( 1H, t , J=6 . 4Hz ) , 4.59- 
4.65(lH,m), 6.43(lH,d, J=3.0Hz) , 7 . 00 ( 1H , d , J=8 . 0Hz ) , 
7.17(2H,br-t) , 7.33-7.36(2H,m) , 7 . 41 ( 1H, d, J=3 . OHz ) , 
7.47(lH,d, J=8.0Hz) , 7.49(lH,s). 
ESI-Mass ; 381(MH+). 

Example 320 : Synthesis of 1 - \ 1 - ( 4 -f luorophenethyl ) piperidin- 
4 -yl 1 - 6 - f 1 -hydroxy- 1 -methylethyl ) indoline 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- ( 1- 
hydroxy-1 -methyl ethyl) indoline (0.1 g) obtained in Example 139 
and activated manganese dioxide (0.5 g) were treated as in 
Example 288 to give the title compound (0.07 g) as a pale yellow 
oil (yield: 70.3 %) . 

Next, this product was converted "into an oxalate in a 
conventional manner. 
Oxalate : 
m.p. : 97 - 99°C. 

1 H-NMR( 400MHz ,DMS0-d 6 ) ; (5 (ppm) 1.49(6H,s), 2 . 04-2 . 15( 2H,m) , 
2.16-2.30(2H,m) , 2 . 92-3 . 06 ( 4H,m) , 3 . 08-3 . 19 ( 2H,m) , 3.47- 
3.56(2H,m), 4 . 58-4 . 68 ( lH,m) , 6 . 42 ( 1H , d , J=3 . 2Hz ) , 
7.13(lH,dd, J=8.4,1.2Hz) , 7 . 13-7 . 21 ( 2H,m) , 7 . 32-7 . 37( 2H,m) , 
7.40(lH,d, J=3.2Hz) , 7 . 50 ( 1H , d , J=8 . 4Hz ) , 7 . 63 ( 2H , br- s ) . 
FAB -Mass ; 381 (MH+). 
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Kxampl e 3 21 : Synfh psi s of 1 - f 1 - f 4 - f 1 nnrnphen p thy 1 ) p i per i d i n - 
4-yl 1 - fi - f 3 - hyd r ox y propyl ) i ndnl p 

A solution of 1 - [1 - (4 - f luorophene thyl ) piperidin- 4 - 
yl] - 6 - formyl indole (0.20 g) obtained in Example 130 in 
tetrahydrofuran (2 ml) was added dropwise at room temperature 
into a solution prepared by adding triethyl phosphonoacetate 
(0.14 g) to a suspension of sodium hydride (0.03 g) in 
tetrahydrofuran (5 ml) . After 1 hr, a saturated aqueous 
solution (10 ml) of ammonium chloride was added thereto and the 
mixture was extracted with ethyl acetate. The extract was 
washed successively with water and brine, dried over magnesium 
sulfate, filtered and concentrated under reduced pressure. 
The residue was dissolved in ethanol (10 ml) and then 
hydrogenated in the presence of 10 % palladium carbon (0.05 g) 
at ordinary temperature under atmospheric pressure. After 2 
hr, the reaction mixturew were filtered and the filtrate was 
concentrated. The residue was dissolved in tetrahydrofuran (3 
ml) and the resulting solution was added dropwise into a 
suspension of lithium aluminum hydride (0.03 g) in 
tetrahydrofuran (5 ml) . After stirring the reaction mixtures 
at room temperature for 1 hr, water (0.03 ml), 5 N sodium 
hydroxide (0.09 ml) and further water (0.03 ml) were added 
thereto in this order. The resulting precipitate was filtered 
off. After washing with ethyl acetate, the filtrate was 
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concentrated. The residue was purified by silica gel column 
chromatography ( dichloromethane/methanol system) to give the 
title compound (0.05 g) as a pale yellow powder (yield: 23 %) . 
m.p. : 131 - 133°C. 

X H-NMR( 400MHz ,DMSO-d 6 ) ; (5(ppm) 1 . 90-2. 05 ( 4H,m) , 2.20- 
2.29(2H,m), 2 . 55 - 2 . 62 ( 2H ,m) , 2 . 7 4 - 2 . 8 1 ( 2H , m ) , 2.81(3H,s), 
3.06-3.13(2H,m) , 4 . 25 ( 2H, d, J=6 . 4Hz ) , 4 . 26 - 4 . 38 ( 1H , m) , 
6.42(lH,d, J=3.2Hz) , 7 . 02 ( 1H , dd, J=8 . 0 , 1 . 2Hz ) , 7 . 08-7 . 14 ( 2H,m) , 
7.27-7.33(2H,m) , 7 . 47- 7 . 53 ( 3H. m) . 
ESI-Mass ; 381 (MH+ ) . 

Exa mp le 32 2: Sy n thesis of 1 - \ 1 - ( 4-f luorophenethyl )piperidin- 

4 -yl 1 - 6 -methanesulf onamidomethylindole 

322-1) 1 - r 1 - ( 4 -Fluorophenethyl ) piper idin - 4 - vl 1 - 6 - 

for my l indole 

A suspension of 1- [1- (4-f luorophenethyl) piperidin- 
4-yl] -6-formylindoline (3.60 g) obtained in Example 130 and 
activated manganese dioxide (15.0 g) in chloroform (100 ml) was 
heated under reflux for 6 hr under vigorous stirring. Then the 
reaction mixtures were filtered through celite and the residue 
was washed with chloroform. After concentrating the filtrate 
under reduced pressure, the residue was recrystallized from 
ethyl acetate/hexane to give the title compound (2.45 g) as a 
yellow powder (yield: 68.4 %). 

1 H-NMR ( 400MHz , CDC1 3 ) ; S(ppm) 2 . 09 - 2 . 42 ( 6H , m) , 2.67- 
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2.75(2H,m), 2 . 83-2 . 91 ( 2H ,m) , 3 . 19 - 3 . 28 ( 2H , br- d ) , 4.35- 
4.45(lH,m), 6.61(lH,d, J=3.2Hz) , 6 . 95 - 7 . 05 ( 2H , m) , 7.16- 
7.23(2H.m), 7 . 48 ( 1H , d , J=3 . 2Hz ) , 7 . 62( 1H. dd. J=8 . 0 , 1 . 2Hz ) , 
7.72(lH,d, J=8.0Hz) , 7.98(lH,s), 10.07(lH,s). 
322-2 ) 1- r 1- ( 4-Fluorophenethyl)p i peridin-4-yn -6- 
hydroxyiminomethylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
f ormylindole (3.78 g) , hydroxylamine hydrochloride (0.90 g) and 
anhydrous sodium acetate (1.06 g) were stirred in ethanol (60 
ml) at room temperature for 2 hr. Then the liquid reaction 
mixture was concentrated and the residue was partitioned 
between ethyl acetate (150 ml) and a 1 N aqueous solution (30 
ml) of sodium hydroxide. The ethyl acetate layer was washed 
successively with water and brine, dried over magnesium sulfate 
and concentrated under reduced pressure. The residue was 
crystallized from ether/hexane and the crystals were collected 
by filtration, washed with hexane and dried to give the title 
compound (3.60 g) as a pale yellow powder (yield: 91.3 %). 
1 H-NMR( 400MHz , CDC1 3 ) ; 5 (ppm) 2 . 03 -37 ( 6H , m) , 2 . 61-2 . 74 ( 2H,m) , 
2 . 81-2 . 91(2H,m) , 3 . 15-3 . 27 ( 2H,m) , 4 . 20-4 . 32 ( lH,m) , 
6.51(0.5H,d, J=3.2Hz) , 6 . 68 ( 0 . 5H,d, J=3 . 2Hz ) , 6 . 9 5 - 7 . 02 ( 2H , m ) , 
7.14-7.22(2H,m), 7 . 3 1 ( 0 . 5H , d , J=3 . 2Hz ) , 

7.32(0.5H,dd, J=8.0,1.2Hz) , 7 . 3 8 ( 0 . 5H , dd , J=8 . 0 , 1 . 2Hz ) , 

7 . 45( 0 . 5H, d, J=3 . 2Hz ) , 7 . 5 8 - 7 . 63 ( 1H , m) , 7 . 6 6 ( 0 . 5H , d , J=8 . 0Hz ) , 
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7.74(0.5H,br-s) , 8 . 32 ( 0 . 5H, s ) . 

322- 3) 1 - r 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -yl 1 - 6 - 
a m jno me thylindole 

Into a suspension of aluminum lithium hydride (1.0 g) 
in tetrahydrof uran (100 ml) was added dropwise at room 
temperature a solution of l-[l-(4- 

f luorophenethyl ) piperidin- 4 -yl ] - 6 -hydroxyiminomethylindole 
{3.60 g) in tetrahydrof uran (50 ml) under ice cooling and 
stirring, and the resultant mixture was heated under reflux for 
3 hr. Under cooling with ice water, water (1 ml) , a 5 N aqueous 
solution (3 ml) of sodium hydroxide and further water (1 ml) 
were carefully added dropwise into the reaction mixtures in this 
order followed by vigorous stirring. The resulting 
precipitate was filtered off and the filtrate was concentrated 
under reduced pressure. Then the residue was purified by NH 
silica gel column chromatography (ethyl acetate) to give the 
title compound (2.56 g) as a pale yellow powder (yield: 73.9 %) . 
1 H-NMR( 400MHz, CDC1 3 ) ; 6 (ppm) 1 . 86-2 . 18(4H,m) , 2.22- 
2.32(2H,m), 2 . 61-2 . 70 ( 2H,m) , 2 . 78-2 . 87 ( 2H,m) , 3.10- 
3.18(2H,m), 4 . 05( 2H,d, J=4 . 2Hz ) , 4 . 20 - 4 . 28 ( 1H ,m ) , 
6.46(lH,d, J=3.2Hz) , 6 . 95 - 7 . 03 ( 2H , m) , 7 . 05 ( 1H , dd , J=8 . 4 , 1 . 6Hz ) , 
1. 14-7 . 19(2H,m) , 7 . 21 ( 1H, d, J = 3 . 2Hz ) , 7 . 50 - 7 . 53 ( 1H ,m) , 
7.53(lH,d, J=8.4Hz) . 

322-4) 1 - T 1 - ( 4 -Fluorop henethyl ) p iperidin - 4 -yl 1 - 6 - 
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me thane sulf onami dome thy lindole 

Into a solution of 1- [ 1- ( 4-f luorophenethyl ) piper idin- 
4 -yl ] - 6 -aminomethylindoline (0.12 g) obtained in the above 
Example and triethylamine (0.5 g) in ethyl acetate (15 ml) was 
added dropwise under ice cooling methanesulf onyl chloride (0.08 
ml) and the resultant mixture was stirred at room temperature 
for 1 hr. After adding a 1 N aqueous solution (2 ml) of sodium 
hydroxide and water (15 ml), the reaction mixtures were 
extracted with ethyl acetate. The ethyl acetate layer was 
washed successively with water and brine, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue 
was crystallized from ether/hexane and the crystals were 
collected by filtration, washed with hexane and dried to give 
the title compound (0.11 g) as a white powder (yield: 75 %) . 
m.p. : 121 - 122°C. 

^-NMRC 400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 90-2 . 05 ( 4H,m) , 2.20- 
2.29(2H,m), 2 . 55-2 . 62 ( 2H,m) , 2 - 74-2 - 81( 2H,m) , 2.81(3H,s), 
3.06-3. 13(2H,m) , 4 . 25 ( 2H , d, J=6 . 4Hz ) , 4 . 26 -4 . 38 ( lH,m) , 
6.42(lH,d, J=3.2Hz) , 7 . 02 ( 1H, dd, J=8 . 0 , 1 . 2Hz ) , 7 . 08-7 . 14 (2H,m) , 
7.27-7.33(2H,m) , 7 . 47-7 . 53 ( 3H,m) . 
ESI-Mass ; 430(MH+). 

Example 3 23: Sy n thes is of 1- r 1 - ( 4 -f luorophenethyl ) piper idin- 
4-yl 1 -6-isopropylsulf onamidomethylindole 

1 - [ 1 - ( 4-Fluorophenethyl ) piperidin- 4 -yl 1-6- 
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aminomethylindoline (0.20 g), triethylamine (0.3 ml) and 
isopropylsulf onyl chloride (0.1 ml) were treated as in Example 
322-4) to give the title compound (0.06 g) as a white powder 
(yield: 23 %) . 
m.p . : 90 - 9 2 °C . 

1 H-NMR ( 400MHz , CDC1 3 ) ; 5(ppm) 1 • 38 ( 6H , d , J=7 . 2Hz ) , 2.05- 
2.18(4H,m), 2 .22-2 .36(2H,m) , 2 . 60 -2 . 75 ( 2H , m) , 2.79- 
2.90(2H,m), 3 . 05-3 . 25 ( 3H,m) , 4 . 20 -4 . 35 ( 1H , m ) , 4.35- 
4.50(3H,m) # 6 . 52 ( 1H , d , J=3 . 2Hz ) , 6 . 99 ( 2H , t , J=8 . 8Hz ) , 
7.05(lH,d, J=8.0Hz) , 7.19(2H,dd, J=5.4,8.8Hz) , 
7.27(lH,d, J=3.2Hz) , 7.38(lH,s), 7 . 60 ( 1H , d , J=8 . 0Hz ) . 
MS m/e ; 458 (MH+) . 

Example 324: Synthesis of 1- 1" 1- ( 4-f luorophenethyl )p iperidi n- 
4 -yl 1 - 6 -n-propylsulf onamidomethylindole 

1- [1- ( 4-Fluox-oph.enethyl)piperidin-4-yl] -6- 
aminomethylindoline (0.25 g) , triethylamine (0.4 ml) and n- 
propylsulf onyl chloride (0.3 ml) were treated as in Example 
322-4) to give the title compound (0.17 g) as a beige powder 
(yield: 53 %) . 
m.p. : 80 - 81°C. 

1 H-NMR( 400MHz ,CDC1 3 ) ; 5(ppm) 0 . 99 ( 3H , t , J=7 . 4Hz ) , 1.76- 
1.88(2H,m), 2 . 02-2 . 20(4H,m) , 2 . 34-2 . 37 ( 2H, m) , 2.60- 
2.74(2H,m), 2 . 7 6 - 3 . 00 ( 4H , m ) , 3 . 12-3 . 28 ( 2H, m) , 4.20- 
4.34(lH,m), 4.43(2H,d, J=5.6Hz) , 4 . 48 ( 1H , br- s ) . 
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6.52(lH,d, J=3.2Hz) , 6 . 99 ( 2H , t , J=8 . 4Hz ) , 7 . 0 5 ( 1H , d , J=8 . OHz ) , 
7. 19(2H,dd, J=5.8,8.4Hz) , 7 . 28 ( 1H , d, J = 3 . 2Hz ) , 7.38(lH,s), 
7.61(lH,d, J=8.0Hz) . 
MS m/e ; 458 (MH+) . 

Example 325: S ynthesis of l-ri-(4- 
f luoro phenethyl ) p i peridin- 4 - yl 1 - 6 - ( 3 - 
chloropropyl ) suit onamidomethylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
aminomethylindoline (0.25 g) , triethylamine (0.4 ml) and 3- 
chloropropylsulf onyl chloride (0.1 ml) were treated as in 
Example 322-4) to give the title compound (0.25 g) as a white 
powder (yield: 71 %) . 
m.p. : 143 - 145°C. 

1 H-NMR ( 400MHz , CDC1 3 ) ; 6 (ppm) 2 . 06 -2 . 16 ( 4H ,m) , 2.19- 

2.36(4H,m), 2 . 63-2 . 72 ( 2H,m) , 2 . 79-2 . 88 ( 2H, m) , 

3.09(2H,t, J=7.4Hz) , 3 . 15-3 . 24 ( 2H,m) , 3 . 59 ( 2H, t , J=6 . 4Hz ) , 

4.20-4.34(lH,m) , 4 . 44 ( 2H, d, J=5 . 6Hz ) , 4 . 56 ( 1H, br-s ) , 

6.52(lH,d, J=3.2Hz) , 6 . 99 ( 2H , t , J=8 . 4Hz ) , 7 . 05 ( 1H, d, J=8 . 4Hz ) , 

7. 19(2H,dd, J=5. 6,8.4Hz) , 7 . 28 ( 1H , d, J=3 . 2Hz ) , 7.38(lH,s), 

7.62(lH,d, J=8.4Hz) . 

MS m/e ; 492, 494(MH+). 

Example 326 : Synthesis of 1- r 1- ( 4-f luorophenethvl ) Piperidin - 
4-yll -6- ( 1 . 3-propanesultam-2-yl)methylindole 

1- [ 1- ( 4 - Fluor ophene thy 1) piperidin- 4 -yl ] -6- ( 3- 
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chloropropyl) sulf onamidomethylindole (144 mg) obtained in the 
above Example 325 was dissolved in N , N-dimethylf ormamide ( 4 ml ) . 
Then sodium hydride (40 mg, 6 0 - 70 % oily) was added thereto 
at room temperature and the resultant mixture was stirred for 
20 min. After adding water, the mixture was extracted with 
ethyl acetate and dried over magnesium sulfate. After 
evaporating the solvent, the residue was purified by silica gel 
column chromatography (ethyl acetate) to give the title 
compound (110 mg) as a colorless amorphous substance (yield: 
83 %) . 

This amorphous substance was dissolved in ethanol (5 
ml) and oxalic acid (20 mg) dissolved in ethanol (1 ml) was added 
thereto. The resulting salt was powdered by adding ethyl 
acetate and collected by filtration to give an oxalate (82 mg) 
of the title compound as a white powder. 
Oxalate : 

m.p. : 171 - 172°C. 
Free compound: 

1 H-NMR ( 400MHz , CDC1 3 ) ; <5 (ppm) 2 .'10-2 . 38 ( 4H,m) , 2.22- 
2.36(4H,m), 2 . 62 -2 . 72 ( 2H ,m) , 2 . 78-2 . 88 ( 2H,m) , 3.06- 
3.28(6H,m), 4 . 20 - 4 . 38 ( 1H , m) , 4.30(2H,s), 6 . 52 ( 1H, d, J=3 . 2Hz ) , 
6.99(2H,t, J=8.4Hz) , 7 . 07 ( 1H, d, J=8 . 0Hz ) . 7 . 19 ( 2H , dd , J=5 . 6 and 
8.4Hz), 7.27(lH,d, J=3.2Hz) , 7.37(1H,S), 7 . 5 9 ( 1H , d , J=8 . 0Hz ) . 
MS m/e ; 456 (MH+) . 
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E xa mple 327: S ynthesi s of 1- T 1 - ( 4 - 
f luorophenethyl) piperidin- 4 -yll -6- 
propi ony laminonnethylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
propionylaminomethylindoline (0.16 g) obtained in Example 156 
and activated manganese dioxide (0.8 g) were treated as in 
Example 288 to give the title compound (0 . 12 g) as a white powder 
(yield: 75.3 %) . 
m.p. : 141 - 142°C. 

a H-NMR( 400MHz , CDC1 3 ) ; <5(ppm) 1 . 18 ( 3H, t , J=7 . 2Hz ) , 2.06- 
2.15(2H,m), 2.51(2H,q, J=7.2Hz) , 2 . 28- 2 . 50 ( 2H , m ) , 2.64- 
2.98(4H,m), 3 . 16 - 3 . 35 ( 2H , m) , 4 . 22-4 . 34 ( lH,m) , 
4.56(2H,d, J=6Hz) , 6 . 51 ( 1H, d, J=3 . 2Hz ) , 6 . 96 -7 . 05 ( 2H ,ra) , 
7 . 16-7 . 23(2H,m) , 7 . 24 ( 1H , d, J=3 . 2Hz ) , 7 . 36 ( 1H , br- S ) , 
7.58(lH,d, J=8.0Hz) . 
ESI-Mass ; 408(MH+). 

Example 328 ; Synthesis of 3-chloro-l- T 1- ("4- 

f luorophene thyl ) piperidin - 4 -yl ] - 6 -acetamidomethylindole 

1- [1- ( 4-Fluorophenethyl) piperidin- 4-yl 3 -6- 
acetamidomethylindole (0.1 g) obtained in Example was reacted 
with 1-chlorosuccinimide (0.04 g) in benzene (10 ml) at 80°C 
for 1 hr. Then the liquid reaction mixture was diluted with 
ethyl acetate (20 ml ) , washed successively with water and brine , 
dried over magnesium sulfate and concentrated under reduced 
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pressure. The residue was crystallized from ether/hexane and 
the crystals were collected by filtration, washed with hexane 
and dried to give the title compound (0.04 g) as a white powder 
(yield: 36.8 %) . 
m.p. : 101 - 102°C. 

1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 1 . 95- 2 . 15 ( 4H ,m) , 2.03(3H,s), 
2.20-2.50(2H,m) , 2 . 72 - 3 . 00 ( 4H , m ) , 3 . 28 - 3 . 40 ( 2H , m ) , 4.20- 
4.30(lH,m), 4.54(2H,d, J=6.4Hz) , 6 . 95-7 . 04 ( 2H,m) , 
7. 10(lH,d, J=8.0Hz) , 7.17-7.24(3H,m) , 7.35(lH,s), 
7.55(lH,d, J=8.0Hz) . 
ESI-Mass ; 428 (MH+). 

Example 329 : Synthesis of 1- r 1- ( 4-f .InorophenethyDp l peri di n- 
4 -Yl 1 - 6 - ( 4 -hydr oxYbutvrov lamid o methyl ) 1 ndole oxa 1 at a 
4-Acetoxybutyric acid (0.07 g) synthesized in 
accordance with the method described in Tetrahedron. , A5_(24) , 
7783 - 7794, 1989. was reacted with 1 , 1 ' -carbonyldiimidazole 
(0.08 g) in chloroform (5 ml). Next, l-[l-(4- 
fluorophenethyl)piperidin-4-yl] -6-aminomethylindole (0.13 g) 
obtained in Example 322-3) was added thereto and the resultant 
mixture was stirred at room temperature for 3 hr. After 
concentrating the reaction mixtures, a 5 N aqueous solution of 
sodium hydroxide (2 ml) and methanol (10 ml) were added to the 
residue. After reacting at 50°C for 1 hr, the solvent was 
concentrated under reduced pressure and the residue was 
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purified by silica gel column chromatography 

( dichloromethane/methanol system) . The resulting pale yellow 
oil was converted into an oxalate in a conventional manner to 
give the oxalate (0.04 g) of the title compound as a pale brown 
amorphous substance (yield: 20.5 %). 
Oxalate : 

1 H-NMR ( 400MHz , DMSO-d 6 ) ; 5(ppm) 1.68(2H,m), 2 . 08-2 . 34 ( 4H,m) , 
2.18<(2H,t, J=7.6Hz) , 2 . 96-3 . 29 ( 6H,m) , 3 . 39 ( 2H , t , J = 6 . 8Hz ) , 
3.56-3.66(2H,m) , 4 . 36 ( 2H , d , J=5 . 2Hz ) , 4 . 58-4 . 70 ( lH,m) , 
6.46(lH,d, J=3.6Hz) , 6 . 96 ( 1H , d, J=8 . 0Hz ) , 7 . 15-7 . 23 ( 2H,m) , 
7.32-7.46(3H,m) , 7 . 50 ( 1H, d, J=8 . 0Hz ) , 8 . 26-8 . 33 ( lH,m) . 
ESI-Mass ; 438(MH+). 

Example 330 : Synthesis of 1- \ 1- ( 4-f luorophenethyl ) piperidin- 
4 -yl 1 - 6 -hydroxyetho x yin do le 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
hydroxyethoxyindoline (25.2 mg) obtained in Example 121 was 
dissolved in chloroform (5 ml) . To the resultant solution was 
added activated manganese dioxide (138 mg) . The resulting 
suspension was stirred at room temperature for 22 hr, then 
filtered through celite and washed with chloroform. The 
filtrate was concentrated under reduced pressure and 
crystallized from ethyl acetate/hexane to give the title 
compound (12.0 mg) as a white solid (yield: 48 %). 
1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 2 . 05 - 2 . 13 ( 4H , m ) , 2.22- 
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2.30(2H,m), 2.64(2H,t, J=7.5Hz) , 2 . 83 ( 2H , t , J=7 . 5Hz ) , 
3.18(2H,br-d, J=12.1Hz) , 4.00(2H,t, J=4.6Hz) , 4 . 09 - 4 . 17 ( 1H , m) , 
4.17(2H,t, J=4.6Hz) , 6 . 4 6 ( 1H , d, J=3 . 3Hz ) , 

6 . 8 0 ( 1H, dd, J=8 . 6 , 2 . 2Hz ) , 6 . 88 ( 1H , d , J=2 . 2Hz ) , 

6 . 9 9 ( 2H, t , J=8 . 4Hz ) , 7 . 15 ( 1H , d, J=3 . 3Hz ) , 
7.18(2H,dd, J=8.4,5.5Hz) , 7 . 5 1 ( 1H , d , J=8 . 6Hz ) . 
m.p. : 118 - 119°C. 

Mass: FAB+383(M+H) + . 

E xamp le 33 1: S ynthesis of 1- f 1- ( 4-f luorophenethyDp i peridin- 
4-yll -6-m ethanesu lf ony l indol e 

1- [1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
methanesulf onylindoline (19.2 mg) obtained in Example 128 was 
dissolved in chloroform (5 ml) . To the resultant solution was 
added activated manganese dioxide (100 mg) . The resulting 
suspension was stirred at room temperature for 22 hr and then 
at 60°C for additional 22 hr. After the completion of the 
reaction, the reaction mixtures were filtered through celite 
and washed with chloroform. The filtrate was concentrated 
under reduced pressure and crystallized from ethyl 
acetate/hexane to give the title compound (5.0 mg) as a white 
solid (yield: 26 %). 

X H-NMR( 400MHz, CDC1 3 ) ; 5(ppm) 2 . 0 6 - 2 . 24 ( 4H , m ) , 
2.32(2H,td, J=l 1.6, 2.0Hz) , 2 . 6 6 ( 2H , t , J=7 . 2Hz ) , 

2.83(2H,t, J=7.2Hz) , 3 . 19 ( 2H , br-d , J=9 . 9Hz ) , 4 . 33-4 . 42 ( lH,m) , 
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6.64(lH,d, J=3.3Hz) , 6 . 99 ( 2H , t , J=8 . 8Hz ) , 

7. 19 (2H ,dd, J=8. 8 ,5.5Hz) , 7 . 4 9 ( 1H , d , J=3 . 3Hz ) , 

7.61(lH,dd, J=7.3,l.lHz) , 7 . 77 ( lH,d, J=7 . 3Hz ) , 8 . 04 ( lH,br-s ) . 
m.p. : 133 - 135°C. 
Mass: FAB+401(M+H)\ 

Ex amp le 33 2: Synthesis of 1 - T 1 - f 7. . 6-dif luoro-3- 
pvr idylethyl ) piperidin- 4 - y l ~\ indole 

1- [ 1- ( 2 , 6-Dif luoro- 3 -pyridylethyl) piperidin- 4- 
yljindoline (30.5 mg) obtained in Example 5 7 was dissolved in 
chloroform (5 ml). To the resultant solution was added 
activated manganese dioxide (185 mg) . The resulting 
suspension was stirred at room temperature for 22 hr, filtered 
through celite and washed with chloroform. The filtrate was 
concentrated under reduced pressure to give the title compound 
(27.4 mg) as an oil (yield: 90 %). 
^-NMRC 400MHz, CDC1 3 ) ; 6 (ppm) 2 . 00-2 . 15 ( 4H,m) , 
2.28(2H,td, J=11.7,3.1Hz) , 2 . 66 ( 2H, t , J=8 - 1Hz ) , 

2.85(2H,t, J=8.1Hz) , 3 . 14 ( 2H , br-d , J=ll . 7Hz ) , 4 . 24 -4 . 30 ( 1H , m) , 
6.52(lH,d, J=3.1Hz) , 6 . 79 ( 1H , dd , J=8 . 1 , 2 . 7Hz ) , 

7.10(lH,t,J=7.9Hz), 7.21(lH,t,J=7.9Hz), 7 . 23 ( lH,d, J=3 . 1Hz) , 
7.37(lH,d, J=7.9Hz) , 7 . 63 ( 1H , d , J=7 . 9 , 5 . 3Hz ) , 
7.76(lH,dd, J=17.2,8.1Hz) . 
Mass ; FAB+341 (M+H) . 

Example 33 3: Synthesis of 1- r 1- (4-f luorophenethyllp iperidin- 
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4-yll -6 -f Innrnindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
fluoroindoline (28.8 mg) obtained in Example 103 was dissolved 
in chloroform (5 ml). To the resultant solution was added 
activated manganese dioxide (160 mg) . The resulting 
suspension was stirred at room temperature for 22 hr, filtered 
through celite and washed with chloroform. The filtrate was 
concentrated under reduced pressure to give the title compound 
(20.1 mg) as an oil (yield: 70 %). 
1 H-NMR ( 400MHz , CDC1 3 ) ; 6 (ppm) 2 . 04 -2 . 15 ( 4H ,m) , 
2.26(2H,td, J=11.4,3.3Hz) , 2 . 65 ( 2H, t , J=8 . 8Hz ) , 
2.82(2H,t, J=8.8Hz) , 3 . 18 ( 2H , br-d , J=ll . 4Hz ) , 4 . 08-4 . 17 ( lH,m) , 
6.50(lH,d, J=3.3Hz) , 6 . 87 ( 1H, td, J=8 . 8 , 1 . 6Hz ) , 
6.99(2H,t, J=8.6Hz) , 7 . 03 ( 2H , dd , J=10 . 4 , 1 . 6Hz ) , 
7. 18(2H,dd, J=8.6,5.5Hz) , 7 . 22 ( 1H , d , J=3 . 3Hz ) , 
7.52(lH,dd, J=8.8,5.3Hz) . 
Mass ; FAB : 340(M+H)+. 

Exam ple 334 : Synthesis of 1- n - ( 4-f luorophenethyDplperidin- 
4 -y llth iazoJL Qr 5 ,4-f 1 indole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4- 
yl] thiazolo[5 , 4-f jindoline (23.7 mg) obtained in Example 234 
was dissolved in chloroform (5 ml) . To the resultant solution 
was added activated manganese dioxide (130 mg) . The resulting 
suspension was stirred at room temperature for 22 hr. Then the 
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reaction mixtures were filtered through celite and washed with 
chloroform. The filtrate was concentrated under reduced 
pressure and crystallized from ethyl acetate/hexane to give the 
title compound (12.6 mg) as a pale yellow solid (yield: 53 %) . 
1 H-NMR( 400MHz ,CDC1 3 ) ; (5(ppm) 2 . 07-2 . 18 ( 4H ,m) , 2.24- 
2.35(2H,m), 2 . 66 ( 2H , t , J=7 . 0Hz ) , 2 . 83 ( 2H , t , J=7 . 0Hz ) , 
3 . 21(2H,br-d, J=12.1Hz) , 4 . 36 ( 1H , tt , J=ll . 7 , 4 . 4Hz ) , 
6.60(lH,d, J=3.5Hz) , 7 . 00 ( 2H , t , J=8 . 6Hz ) , 

7.19(2H,dd, J=8.6,5.5Hz) , 7 . 49 ( 1H, d , J=3 . 5Hz ) , 8.13(2H,s), 

8.92(lH,s) . 

m.p.: 152 - 154°C. 

Mass: FAB+380(M+H) + . 

E xamp le 33 5: S ynthes is of 1- [ 1- (4 - f luorophenethyppiperidin- 
4 -yl 1 - 6 - ( N-m ethyl me thanesulf onylamino ) indole 

1- [1- (4-Fluorophenethyl)piperidin-4-yl] -6- (N- 
me thy lmethanesulf onylamino Jlndoline (34.6 mg) obtained in 
Example 120 was dissolved in chloroform (5 ml). To the 
resultant solution was added activated manganese dioxide (190 
mg) . The resulting suspension was stirred at room temperature 
for 22 hr, then filtered through celite and washed with 
chloroform. The filtrate was concentrated under reduced 
pressure and crystallized from ethyl acetate/hexane to give the 
title compound (24.7 mg) as a white solid (yield: 72 %). 
1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 2 . 01- 2 . 17 ( 4H ,m) , 
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2.28(2H,td, J= 11. 7, 3.3Hz) , 2 . 6 5 ( 2H , t , J=8 . 2Hz ) , 
2.83(2H,t, J=8.2Hz) , 2.88(3H,s), 3 . 1 7 ( 2H , br-d , J= 12 . 1Hz ) , 
3.39(3H,s), 4.25(lH,tt, J= 1 1 . 2 , 5 . 2Hz ) , 6 . 52 ( 1H , d , J=3 . 3Hz ) , 
6.99(2H,t, J=8.6Hz) , 7 . 04 ( 1H , dd , J=8 . 4 , 1 . 8Hz ) , 
7. 19(2H,dd, J=8.6,5.5Hz) , 7 . 3 0 ( 1H , d , J=3 . 3Hz ) , 
7.47(lH,d, J=1.8Hz) , 7 . 61 ( 1H , d, J=8 . 4Hz ) . 
m.p. : 192 - 194°C. 
Mass: FAB+430(M+H) + . 

Example 336 : Synthesis of 1- r 1- ( 4-f luorophenethyDp iperidi n- 
4 -vl 1 - 6 -methanesulf onyloxylndole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
methanesulf onyloxyindoline (53.4 mg) obtained in Example 122 
was dissolved in chloroform (5 ml). To the resultant solution 
was added activated manganese dioxide (300 mg) . The resulting 
suspension was stirred at room temperature for 22 hr. Then the 
reaction mixtures were filtered through celite and washed with 
chloroform. The filtrate was concentrated under reduced 
pressure and crystallized from ethyl acetate/hexane to give the 
title compound (40.0 mg) as a white solid (yield: 75 %). 
1 H-NMR ( 4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 87-2 . 01 ( 4H ,m) , 
2.22(2H,br-t, J=10.6Hz) , 2 . 55 ( 2H , t , J=7 . 9Hz ) , 
2.75(2H,t, J=7.9Hz) , 3 . 06 ( 2H , br-d, J=ll . 2Hz ) , 3.34(3H,s), 
4.32-4.41(lH,m) , 6 . 50 ( 1H , d , J=2 . 6Hz ) , 6 . 9 8 ( 1H , dd , J=8 . 4 , 1 . 5Hz ) , 
7.09(2H,t, J= 9.0Hz) , 7 . 27 ( 2H , dd , J=9 . 0 , 5 . 7Hz ) , 



- 578 - 



7.57(lH,d, J=1.5Hz) , 7.56(lH,d, J=8 . 4Hz ) , 7 . 6 0 ( 1H , d , J=2 . 6Hz ) . 
m.p. : 213 - 215°C. 
Mass: FAB+417(M+H) + . 

Example 337: Synthesis of 1 - r 1 - ( 4 -f luorophenethyl ) piperidin- 
4-yll -6-car bamoylin d Qle 

1- [ 1 - ( 4 - Fluor ophene thy 1 ) piper idin- 4 -yl ] - 6 - 
carbamoylindoline (14.1 mg) obtained in Example 125 was 
dissolved in chloroform (5 ml) . To the resultant solution was 
added activated manganese dioxide (80 mg) . The resulting 
suspension was stirred at room temperature for 22 hr, then 
filtered through celite and washed with chloroform. The 
filtrate was concentrated under reduced pressure and 
crystallized from ethyl acetate/hexane to give the title 
compound (5.0 mg) as a white solid (yield: 36 %). 
X H-NMR( 400MHz, CDC1 3 ) ; 6 (ppm) 2 . 05-2 . 14 ( 4H,m) , 2.22- 
2.31(2H,m), 2.62-2.67(2H,m) , 2 . 78-2 . 84 ( 2H,m) , 3 . 18 ( 2H , br-d, 
J=10.3Hz), 4.35-4.44(lH,m) , 6 . 57 ( 1H, d, J=3 . 3Hz ) , 
6.99(2H,t, J=8.2Hz) , 7 . 18 ( 2H , dd, J=8 - 2 , 5 . 3Hz ) , 

7.39(lH,d, J=3.3Hz) , 7 . 40 ( 1H, d, J=8 . 1Hz ) , 7 . 64 ( 1H , d, J=8 . 1Hz ) , 
8.10{lH,br-s) . 
m.p. : 238 - 240°C. 
Mass: FAB+366 (M+H) + . 

Example 338 : Synthesis of 1- I" 1- (4-f luorophenethyl )piperidin- 
4 -yl 1 - 6 - ( N-methylsulf amoylmethyl ) indole 
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1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- (N- 
methylsulfamoylmethyl)indoline (30.4 mg) obtained in Example 
164 was dissolved in chloroform (5 ml). To the resultant 
solution was added activated manganese dioxide (165 mg) . The 
resulting suspension was stirred at room temperature for 22 hr. 
Then the reaction mixtures were filtered through celite and 
washed with chloroform. The filtrate was concentrated under 
reduced pressure and crystallized from ethyl acetate/hexane to 
give the title compound (24 mg) as a white solid (yield: 79 %) . 
1 H-NMR( 400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 99-2 . 04 ( 4H,m) , 2.17- 
2.25(2H,m), 2 . 54 ( 2H , d, J=4 . 8 ) , 2 . 55 ( 2H , t , J=8 . 4Hz ) , 
2.76(2H,t, J=8.4Hz) , 3 . 08 ( 2H , br-d, J=ll . 7Hz ) , 4 . 25-4 . 35(lH,m) , 
4.37(2H,s), 6.43(lH,d, J=3.1Hz) , 6 . 83 ( 1H , q , J=4 . 8Hz ) , 
7.01(lH,d, J=8.4Hz) , 7.09(2H,t, J=8.8Hz) , 

7. 27(2H,dd, J=8. 8,5.7Hz) , 7 . 50 ( 1H , d, J=8 . 4Hz ) , 7.51(lH,s), 
7.52(lH,d, J=3.1Hz) . 
m.p. : 172 - 175°C. 
Mass: FAB+430(M+H) + . 

Example 339 : S ynthesis of 1- r 1- ( 4-f luorobheneth vl) Piperidin- 
4 -yl 1 - 6 -aceta m idQindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
acetamidoindoline (32 mg) obtained in Example 115 was dissolved 
in chloroform (5 ml). To the resultant solution was added 
activated manganese dioxide (160 mg) . The resulting 
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suspension was stirred at room temperature for 22 hr, then 
filtered through celite and washed with chloroform. The 
filtrate was concentrated under reduced pressure and 
crystallized from ethyl acetate/hexane to give the title 
compound (23 rag) as a pale red solid (yield: 72 %). 
1 H-NMR( 4 00MHz , DMS0-d 5 ) ; <5(ppm) 1 . 85-2 . 00 ( 4H,m) . 2.02(3H,s), 
2.13-2.23(2H,m), 2 . 55 ( 2H , t , J=7 . 7Hz ) , 2 . 75 ( 2H , t , J=7 . 7Hz ) , 
3.08(2H,br-d, J=11.7Hz) , 4 . 07 -4 . 18 ( 1H , m) , 6 . 35 ( 1H , d, J=2 . 2Hz ) , 
7.05(lH,d, J=8.6Hz) , 7 . 09 ( 2H , t , J=9 . 0Hz ) , 
7.27(2H,dd, J=9.0,6.0Hz) , 7 . 39 ( 1H , d, J=2 . 2Hz ) , 
7.40(lH,d, J=8.6Hz) , 7.92(lH,s), 9 . 85 ( 1H , br- s ) . 
m.p.: 195 - 196°C. 
Mass: FAB+380(M+H) + . 

E xa mple 34 0: Synthesis of 1- f 1 - ( 4 - 

fluoroT3henethvl)r)ir)eridin-4-vll -6- ( 1 . 2-dihvdroxypropan-3- 
yl ) carbarnQylmethylindQle oxalate 

1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.17 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.09 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, l-amino-2 , 3-propanediol (0.40 
g) dissolved in N , N-dimethylf ormamide (1 ml) was added thereto 
and the mixture was stirred for additional 7.5 hr. After 
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evaporating the solvent under reduced pressure, water and ethyl 
acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give a pale brown viscous oil (0.14 g) . 

The resulting residue was dissolved in chloroform (30 
ml) and manganese dioxide (0.27 g) was added thereto. After 
stirring the resultant mixture at 50°C overnight, additional 
manganese dioxide (0.13 g) was added thereto followed by 
stirring for 3 hr . Next, the manganese dioxide was filtered 
off and the solvent was evaporated under reduced pressure. The 
residue was purified by silica gel column chromatography 
( chloroform/me thanol system) to give a free title compound 
(0.07 g) as a pale brown amorphous substance, which was then 
converted into an oxalate in a conventional manner. 
1 H-NMR( 400MHz, DMSO-d 6 ) ; 6 (ppm) 2 . 07 ( 2H,br-d) , 2.18- 
2.27(2H,m), 2 . 84-3 . 06 ( 7H ,m) , 3 . 17 -3 . 28 ( 3H ,m) , 3.45- 
3.53(3H,m), 3.53(2H,s), 4 . 50-4 . 58( lH,m) , 6 . 43 ( 1H , d, J=3 . 2Hz ) , 
6.95(lH,d, J=8.8Hz) , 7 . 16 ( 2H , br-t ) , 7 . 32-7 . 36 ( 2H,m) , 7.41- 
7.46(3H,m), 7 . 99 ( 1H, t , J=5 . 4Hz ) . 
ESI-Mass ; 454(MH+). 

Example 341 : Sy nthesis of l-ri-(4- 

f luorophenethyl)piperidin-4-yl1 -6- (pyridin-2- 

yp m ethylcar b amoy lme t h ylindole oxalate 
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1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethyl-indoline (0.21 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, 2 -aminomethylpyridine (287 ml) 
was added thereto and the mixture was stirred for additional 
4 hr. After evaporating the solvent under reduced pressure, 
water and ethyl acetate were added to the residue. The organic 
layer was separated, washed successively with water and brine 
and dried over magnesium sulfate. Then the solvent was 
evaporated under reduced pressure to give a pale brown viscous 
oil (0 . 20 g) . 

The resulting residue was dissolved in chloroform (30 
ml) and manganese dioxide (0.36 g) was added thereto. After 
stirring the resultant mixture at 50°C overnight, additional 
manganese dioxide (0-18 g) was added thereto followed by 
stirring for 6 hr. Next, the manganese dioxide was filtered 
off and the solvent was evaporated under reduced pressure to 
give a free title compound (0. 18 g) as a pale brown viscous oil, 
which was then converted into an oxalate in a conventional 
manner- . 

1 H-NMR( 400MHz ,DMSO-d 6 ) ; <5(ppm) 2 . 09 ( 2H, br-d) , 2.25- 
2.34(2H,m), 2 . 92 -3 . 00 ( 4H , m) , 3 . 09-3 . 17 ( 2H ,m) , 3 . 52 ( 2H , br-d) , 
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3.62(2H,s), 4.37(2H # d, J=5.8Hz) , 4 . 54 - 4 . 6 4 ( 1H , m ) , 
6.45(lH,d, J=3.4Hz) , 7 . 01 ( lH,d, J=8 . OHz) , 7 . 17 ( 2H, br-t ) , 
7 . 22-7 . 25(2H,m) , 7 . 33 - 7 . 3 6 ( 2H , m ) , 7 . 42 ( lH,d, J=l . 6Hz ) , 
7.48(lH,d, J=8.0Hz) , 7.50(lH,s), 7 . 68- 7 . 72 ( 1H ,m) , 
7.48(lH,d, J=3.4Hz) , 8 . 63 ( 1H , t , J=5 . 8Hz ) . 
ESI-Mass ; 471(MH+). 

Exam ple 34 2 : Synt he sis of 1- f 1- ( 2-f luQrQpheneth,yl)piperidin- 

4 -yl 1 - 6 -methylcarbamoylmethylindole 

342-1) 1- r 1- ( 2-Fluorophenethyl)piperidin-4-yn -6- 

hydroxymethylindollne 

1 - [ 1 - ( 2 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - 
f ormyllndoline (6.85 g) obtained in Example 348-3) was 
dissolved in methanol (50 ml) and tetrahydrof uran (25 ml) , and 
the resultant solution was stirred under ice cooling. Then 
sodium borohydride was added thereto in portions . After 
confirming the disappearance of the starting material by thin 
layer chromatography, the solvent was evaporated under reduced 
pressure and ethyl acetate and an 8N aqueous solution of sodium 
hydroxide were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give the title compound (8.10 g) as 
colorless crystals. 

1 H-NMR ( 4 00MHz , CDC1 3 ) ; 6 (ppm) 1 . 72-1 . 84 ( 4H ,m) , 2.13- 
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2.19(2H,m), 2.60-2.64(2H,m) , 2 . 84 - 2 . 88 ( 2H , m ) , 
2.93(2H,t, J=8.4Hz) , 3 . 13 ( 2H , br-d) , 3 . 42 ( 2H, t , J=8 . 4Hz ) , 
3.38-3.46(lH,m) , 4.59(2H,s), 6.44(lH,s), 6 . 57 ( 1H, d, J=7 . 2Hz ) , 
6.99-7.04(2H,m) , 7 . 04 - 7 . 08 ( 1H , m) , 7 . 16 - 7 . 23 ( 2H ,m) . 
342-2 ) 1- r 1- ( 2-Fluorophenethyllp ipBri di n-4-yl 1 -fi- 
chloromethy .li n do l i ne 

Cone, hydrochloric acid (30 ml) was added to the 1- 
[1- (2-fluorophenethyl)piperidin-4-yl] -6- 

hydroxymethylindoline (7.49 g) obtained above and the resultant 
mixture was stirred at 80°C overnight . Next , it was neutralized 
with a 5 N aqueous solution of sodium hydroxide under ice cooling 
and then the pH value thereof was adjusted to about pH 10 with 
a 10 % aqueous solution of sodium carbonate followed by 
extraction with ethyl acetate. Then it was washed with brine 
and dried over magnesium sulfate. After evaporating the 
solvent under reduced pressure, the title compound (8.10 g) 
was obtained as pale brown crystals . 

1 H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1 . 72-1 . 85 ( 4H,m) , 2.14- 
2.21(2H,m), 2.60-2.65(2H,m) , 2 . 84-2 . 89 ( 2H / m) , 
2.93(2H,t, J=8.4Hz) , 3 . 14 ( 2H , br-d) , 3 . 37-3 . 44 ( lH,m) . 
3.43(2H,t, J=8.4Hz) , 4.52(2H,s), 6 . 40 ( 1H, d, J=l . 2Hz ) , 
6.59(lH,dd, J=1.2,7.4Hz) , 6 . 99-7 . 04 ( 2H,m) . 1 . 05-7 . 09 ( lH,m) , 
7.16-7.24(2H,m) . 

342-3) 1 - ri-(2-Fluorophenethy 1 ) piper Idi n - 4 -yll - 6 - 
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cy anome thylindoline 

Dimethyl sulfoxide (50 ml) was added to the 1-[1- 
( 2 - f luorophenethyl ) piper idin - 4 -yl ] - 6 - chloromethylindoline 
(6.51 g) obtained above. After dissolving, sodium cyanide 
(0.94 g ) was added thereto and the resultant mixture was stirred 
at 50°C for 2 hr . Then ice water was added thereto followed 
by extraction with ethyl acetate. Next, it was washed 
successively with a dilute aqueous solution of sodium chloride 
and a saturated aqueous solution of sodium .chloride and dried 
over magnesium sulfate. After evaporating the solvent under 
reduced pressure, the residue was purified by NH-silica gel 
column chromatography (ethyl acetate/n-hexane system) to give 
the title compound (4.95 g) as a pale yellow viscous oil. 
X H-NMR( 400MHz, CDC1 3 ) ; 6 (ppm) 1 . 72- 1 . 83 ( 4H ,m) , 2.14- 
2.21(2H,m), 2.61(2H,m), 2 . 84-2 . 88 ( 2H,m) , 2 . 94 ( 2H, t , J=8 . 4Hz ) , 
3.13(2H,br-d) , 3.35-3.44(lH,m) , 3 . 44 ( 2H, t , J=8 . 4Hz ) , 
3.65(2H,S), 6.30(1H,S), 6 . 50 ( 1H , d, J=7 . 2Hz ) , 6 . 99 -7 . 04 ( 2H , m) , 
7.05-7.09(2H,m) , 7 . 16 - 7 . 24 ( 2H ,m) . 

342-4) 1 - f 1 - ( 2 -Fluorophenethyl ) piper idin - 4 -yl 1 - 6 - 
carboxymethylindpline 

Water (10 ml) and cone, sulfuric acid (10 ml) were added 
to the 1- [ 1- ( 2-f luorophenethyl )piperidin- 4 -yl] -6- 
cyanomethylindoline (6.51 g) obtained above. After 
dissolution, the resultant mixture was heated under reflux. 
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Then the reaction solution was ice-cooled and neutralized with 
an 8 N aqueous solution of sodium hydroxide and the pH value 
of the mixture was adjusted to pH 6 with 1 N hydrochloric acid. 
After extracting with chloroform, it was washed with brine and 
dried over magnesium sulfate. After evaporated the solvent 
under reduced pressure, the title compound (0.93 g) was 
obtained as a pale green powder. 

1 H-NMR(400MHz,CDCl 3 ) ; 5(ppm) 1. 91-1 . 95(2H,m) , 2 . 52 ( 2H , br- s ) , 
2.80(2H,br-s) , 2 . 90 ( 2H, t , J=8 . 4Hz ) , 3 . 13 -3 . 17 ( 2H,m) , 3.27- 
3.31(2H,m), 3.40(2H,t, J=8.4Hz) , 3 . 54-3 . 73 ( 3H,m) , 3.55{2H,s), 
6.39(1H,S), 6.55(lH,d, J=7.6Hz) , 6 . 97-7 . 13 ( 3H,m) , 7.25- 
7.35(2H,m) . 
ESI-Mass ; 383(MH+). 

342 - 5) 1 - f 1 - ( 2 -Fluorophenethyl ) piperidi n- 4 -yl 1 - 6 - 
methylcarbamoylmethylindole 

1- [l-(2-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethyl-indoline (0.16 g) obtained in Example 146 was 
dissolved in N, N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.08 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, a 2 N solution (1.02 ml) of 
methylamine in tetrahydrof uran was added thereto and the 
resultant mixture was stirred for 2 hr. After evaporating the 
solvent under reduced pressure, water and ethyl acetate were 
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added to the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give pale brown crystals (0.09 g) . 

The obtained crystals were dissolved in chloroform (20 
ml) and manganese dioxide (0.20 g) was added thereto. After 
stirring the resultant mixture at 50°C overnight, additional 
manganese dioxide (0.20 g) was added thereto followed by 
stirring for 7 nr. Next, the manganese dioxide was filtered 
off and the solvent was evaporated under reduced pressure. The 
residue was recrystallized from chlorof orm/n-hexane to give the 
title compound (0.06 g) as a pale brown powder, 
m.p.: 136.5 - 137. 4°C. 

1 H-NMR(400MHz,CDCl 3 ) ; <5{ppm) 2 . 08-2 . 13 ( 4H,m) , 2.28- 
2.35(2H,m), 2 . 67-2 . 71 ( 2H,m) , 2 . 73 ( 3H , d, J=4 . 8Hz ) , 2.88- 
2.92(2H,m), 3.20(2H,br-d) , 3.72(2H,S), 4 . 21-4 . 28(lH,m) , 
5.40(lH,br-s) , 6.53(lH,d r J=3.2Hz) , 6 . 96 ( 1H , dd, J=l . 2 , 8 . 0Hz ) , 
7.01-7.06(lH,m) , 7 . 06-7 . 10 ( lH,m) , 7 . 18 -7 . 24 ( 4H ,m) , 
7.61(lH,d, J=8.0Hz) . 
ESI-Mass ; 394(MH+). 

Example 343: Synthesis of l - I" l - ( 2 - f lu or oohen ethv l ) pioeridin- 
4-yl 1 -6- ( l-acet ylpi peridin-4-y l Imeth yl carbamovlmethvllndole 

o x alate 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
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carboxymethylindoline (0.20 g) obtained in Example 146 was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.10 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, 1 -acetyl- 4- aminome thy 1- 
piperidine (0.25 g) dissolved in N , N- dime thy If ormamide (1 ml) 
was added thereto and the mixture was further stirred overnight . 
After evaporating the solvent under reduced pressure, water and 
ethyl acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give a pale brown viscous oil (0.20 g) . 

The resulting residue was dissolved in chloroform (30 
ml) and manganese dioxide (0.33 g) was added thereto. After 
stirring the resultant mixture at 50°C overnight, additional 
manganese dioxide (0.17 g) was added thereto followed by 
stirring for 6 hr. Next, the manganese dioxide was filtered 
off and the solvent was evaporated under reduced pressure to 
give the title compound (0.26 g) as a pale yellow amorphous 
substance . 

l H-NMR( 400MHz , CDC1 3 ) ; <S(ppm) 0 . 94 - 1 . 09 ( 2H , m ) , 1.55- 
1.83(3H,m), 2.04(3H,s), 2 . 08-2 . 13 ( 4H,m) , 2 . 25 - 2 . 3 1 ( 2H , m) . 
2.46(lH,dt, J=2. 4, 12.8Hz) , 2 . 6 4 - 2 . 68 ( 2H , m) , 2 . 8 1 - 2 . 85 ( 2H , m ) , 
2.92-3.03(2H,m) , 3 . 11-3 . 20 ( 3H,m) , 3.72(2H,s), 3 . 75 ( lH,br-d) , 
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4.20-4. 28(lH,m) , 4 . 55 ( 1H, br-d) , 5 . 55 ( 1H , t , J=6 . 0Hz ) , 
6.53(lH,d, J = 2.8Hz) , 6 . 9 5 - 7 . 0 1 ( 3H , m) , 7 . 17 - 7 . 20 ( 2H , m) , 7.26- 
7.27(2H,m), 7 . 6 2 ( 1H , d , J=8 . OHz ) . 

ESI-Mass ; 519(MH+) . 

Example 34 4 : Synthesis of 1 - T 1 - ( 2 -f luorophenethyl ) piperidin- 
4 - y 1 1 - 6 - et.hylcarbamoylmethvlindole 

1- [ 1- ( 2-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.16 g) obtained in Example 342-4) was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.08 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, a 2 N solution (1.06 ml) of 
ethylamine in tetrahydrof uran was added thereto and the mixture 
was further stirred for 2 hr. After evaporating the solvent 
under reduced pressure, water and ethyl acetate were added to 
the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give pale brown crystals (0.11 g) . 

These crystals were dissolved in chloroform (20 ml) and 
manganese dioxide (0.23 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.23 g) was added thereto followed by stirring for 7 
hr. Next, the manganese dioxide was filtered off and the 
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solvent was evaporated under reduced pressure . The residue was 
recrystallized from chlorof orm/n-hexane to give the title 
compound (0.07 g) as a pale brown powder, 
m.p. : 147.0 - 148. 6°C. 

"H-NMR ( 400MHz ,CDC1 3 ) ; <5(ppm) 1 . 0 2 ( 3H , t , J= 7 . 4Hz ) , 2.08- 
2.13(4H,m), 2.28-2.35(2H,m) , 2 . 67 - 2 . 71 { 2H , m ) , 2.88- 
2.92(2H,m), 3 . 19-3 . 26 ( 4H,m) , 3.70(2H,s), 4 . 21-4 . 29 ( 1H, m) , 
5.40(1H, br-t) , 6 . 53 ( 1H , d , J=3 . 2Hz ) , 6 . 97 { 1H , dd, J=l . 6 , 8 . 0Hz ) , 
7.01-7.06(lH,m) , 7 . 06-7 . 10 ( lH,m) , 7 . 18-7 . 27 ( 4H,m) , 
7.61(lH,d, J=8.0Hz) . 
ESI-Mass ; 408(MH+). 

Example 345 : S ynthesis of 1 - r 1 - ( 2 -f luorouhenethvl ) Piperidin- 
4-yll -6- ( l-ethylp i peridin-4-ylTm ethylcarbamoylmethvlindole 
oxa late 

345-1 ) 1 -Acetyl - 4 - aminomethylpiperidine 

Benzene (70 ml) was added to 4 -aminomethylpiperidine 
(10.00 g) followed by dissolution. Next, benzaldehyde (9.30 
g) was added thereto and the resultant mixture was heated under 
reflux for 3 hr with the use of a Dean-Stark reflux condenser. 
After evaporating the solvent under reduced pressure, benzene 
(70 ml) was added to the residue followed by dissolution . Next, 
triethylamine (67 ml) and acetic anhydride (9.1 ml) were added 
thereto and the resultant mixture was stirred under nitrogen 
atmosphere at room temperature for 3 days. The solvent was 
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evaporated under reduced pressure. 

Sodium hydrogensul f ate monohydrate (13.3 g) was 
dissolved in water (80 ml) and the resulting residue was added 
thereto. The resultant mixture was stirred at room temperature 
for 2.5 hr. Then the reaction solution was washed with ether. 
The aqueous layer was ice-cooled and the pH value thereof was 
adjusted to pH 11 with a 5 N aqueous solution of sodium hydroxide 
followed by extraction with chloroform under salting out . Then 
the extract was dried over magnesium sulfate and the solvent 
was evaporated under reduced pressure to give the title compound 
(12.81 g) as a brown oil. 

'H-NMR (400MHz, CDC1 3 ) ; 5 (ppm) 1 . 04 - 1 . 1 9 ( 2H , m) , 1.50- 

1.57(lH,m), 1.74-1.84(2H,m) , 2.09(3H,s), 

2 . 54 (1H, dt, J=2 . 8, 12 . 8Hz) , 2.62(2H,d,J=6. 8Hz) , 

3 . 04 (1H, dt, J = 2 . 8, 12 . 8Hz) , 3 . 8 0 - 3 . 86 ( 1H , m) , 4 . 61-4 . 67 (lH,m) . 
"34 5 - 9. ) 1 - Kthyl - 4 - am i nrnnetViyl pi p ^ri di 

Lithium aluminum hydride (1.06 g) was suspended in 
tetrahydrof uran (7 0 ml) and the resultant suspension was 
stirred under nitrogen atmosphere under ice cooling. Next, 
l-acetyl-4-aminomethylpiperidine (4.14 g). dissolved in 
tetrahydrof uran (30 ml) was added thereto and the resultant 
mixture was stirred at room temperature for 10 min and heated 
under reflux overnight. Then the reaction mixtures were 
ice -cooled and water (1.06 ml), a5N aqueous solution of sodium 
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hydroxide (1.06 ml) and further water (3.18 ml) were 
successively added thereto. After stirring, the mixture was 
diluted with ethyl acetate and the insolubles were filtered off . 
The residue was purified by NH-silica gel column chromatography 
( chlorof orm/methanol system) to give the title compound (3.15 
g) as a pale brown oil. 

345-3 ) 1- r 1- ( 4-Fluorophenethvl)piperidin-4-vn -6- f 1- 
e thylpiperidin - 4 -yl ) me thylcarbamoylme thylindole oxalate 

1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - 
carboxymethylindoline (0.29 g) obtained in Example 146 was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.15 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, 1 -ethyl- 4- 
aminomethylpiperidine (0.32 g) dissolved in N,N- 
dimethylf ormamide ( 1 ml ) was added thereto and the mixture was 
stirred for additional 3 hr. After evaporating the solvent 
under reduced pressure, water and ethyl acetate were added to 
the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a pale brown viscous oil (0.30 g) . 

The obtained residue was dissolved in chloroform (30 
ml) and manganese dioxide (0.51 g) was added thereto. After 
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stirring the resultant mixture at 50°C overnight, additional 
manganese dioxide (0.51 g) was added thereto followed by 
stirring for 13.5 hr. After further adding manganese dioxide 
(0.51 g) , the resultant mixture was stirred overnight. Next, 
the manganese dioxide was filtered off and the solvent was 
evaporated under reduced pressure. The residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system) to give a free title compound (0.26 g) as a brown viscous 
oil, which was then converted into an oxalate in a conventional 
manner . 

^H-NMR ( 400MHz , DMS0-d 6 ) ; <5 (ppm) 1 . 12 ( 3H, t , J=6 . 6Hz ) , 1.27- 
1.35(2H,m), 1.54-1.64(lH,m) , 1 . 73 ( 2H , br-d) , 1 . 92 - 2 . 08 ( 4H ,m) , 
2.30(2H,br-t) , 2 . 55 ( 2H , br- t ) , 2 . 62-2 . 66 ( 2H,m) , 2.78- 
2.86(4H,m), 2 . 97 ( 2H , br-t ) , 3 . 14 ( 2H, br-d) , 3 . 23 ( 2H , br-d) , 
3.50(2H,s), 4.26-4.34(lH,m) , 6 . 40 ( 1H, d, J=3 . 2Hz ) , 
6.93(lH,d, J=8.0Hz) , 7 . 12 ( 2H ,br-t ) , 7 . 28-7 . 32 ( 2H,m) , 7.41- 
7.45(2H,m), 8.09(lH,t, J=5.8Hz) . 
ESI-Mass ; 505(MH+). 

Example 346 : Synthesis of 1 - r 1 - ( 2-f luorophenethv.l ) oioeridin- 
4 -yl 1 - 6 - f 2 -hydroxyethyl ) carbamoylmethvlindo le 

1 - [ 1 - ( 2 - Fluorophene thyl ) piperidin - 4 -yl ] - 6 - 
carboxymethylindoline (0.20 g) obtained in Example 342-4) was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.10 g) and the 
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resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, ethanolamine (161 ml) was added 
thereto and the mixture was stirred overnight. After 
evaporating the solvent under reduced pressure, water and ethyl 
acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give pale brown crystals (0.14 g) . 

These crystals were dissolved in chloroform (30 ml) and 
manganese dioxide (0.28 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, the manganese dioxide 
was filtered off and the solvent was evaporated under reduced 
pressure. The residue was recrystallized from ethyl 
acetate/n-hexane to give the title compound (0.07 g) as a pale 
gray powder, 
m.p. : 127.7 - 128. 6°C. 

1 H-NMR( 400MHz, CDC1 3 ) ; 6 (ppm) 2 . 08-2 . 21 ( 4H,m) , 2 . 31 ( 2H,br-t) , 
2.68-2.71(2H,m) , 2 . 88-2 . 92 ( 2H, ra) , 3 . 21( 2H,br-d) , 
3.37(2H,dt, J=4.8,4.8Hz) , 3 . 67 ( 2H , t , J=4 . 8Hz ) , 3.74(2H,s), 
4.20-4.27(lH,m) , 5 . 90 ( 1H , br-s ) , 6 . 51 ( 1H , d , J=3 . 2Hz ) , 6.96- 
7.10(3H,m), 7 . 18-7 . 26(3H,m) , 7.32(lH,s), 7 . 61 ( 1H , d , J=8 . 0Hz ) . 
ESI-Mass ; 424(MH+). 

Exam ple 34 7 : Synthesis of 1 - \ 1- ( 4-f luorophenethvl )r>iperidin- 
4-yll -6- f 1 . 3-dioxolan-7.-ylmethyl)carbamoylmethylindole 
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1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.22 g) obtained in Example 342-4) was 
dissolved in N , N- dime thylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 rain. Next, 2-aminomethyl-l , 3-dioxolane 
(0.12 g) dissolved in N,N- dime thy If ormamide (1 ml) was added 
thereto and the mixture was stirred overnight. After 
evaporating the solvent under reduced pressure, water and ethyl 
acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give pale brown crystals (0.20 g) . 

These crystals were dissolved in chloroform (20 ml) and 
manganese dioxide (0.38 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.38 g) was added thereto and the mixture was stirred 
for 10.5 nr. Next, the manganese dioxide was filtered off and 
the solvent was evaporated under reduced pressure . The residue 
was recrystallized from chlorof orm/n-hexane to give the title 
compound (0.15 g) as colorless needles, 
m.p. : 173.8 - 174. 6°C. 

1 H-NMR ( 400MHz , CDC1 3 ) ; <5(ppm) 2 . 05-2 . 12 ( 4H,m) , 2.25- 
2.31(2H,m), 2.64-2.68(2H,m) , 2 . 8 1- 2 . 8 5 ( 2H , m) , 3 . 18 ( 2H , br-d ) , 
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3.43(2H,dd, J=3.6,6.0Hz) , 3.73(2H,s), 3 . 75-3 . 79 ( 4H,m) , 4.21- 
4.29(lH,m), 4.90(lH,t,J=3.6Hz), 5 . 67 ( 1H, t , J=6 . OHz ) , 
6.51(lH,d, J=3.2Hz) , 6 . 9 6 - 7 . 0 1 ( 3H , m) , 7 . 17-7 . 20 ( 2H ,m) , 7.25- 
7.28(2H,m), 7 . 60 ( 1H , d , J=8 . OHz ) . 
ESI-Mass ; 466 (MH+). 

Example 348 : Synthesis of 1- M- ( 2-f luorophenethy l) piper idin- 
4 -yl 1 - 6 - a minomethylindole 

348-1 ) 1 - f 2 -Fluorophenethyl ) piperidin- 4 - one 

An aqueous solution (400 ml) of N,N-dimethyl-4- 
oxopiperidinium iodide (49.6 g) was added dropwise under reflux 
into a solution of 2-f luorophenethylamine (25 g) and potassium 
carbonate (56.6 g) in water (400 ml) and ethanol (800 ml ) . After 
the completion of the addition, the reaction solution was 
further heated under reflux for 45 min. Then ethanol was 
evaporated under reduced pressure and the residue was extracted 
with chloroform. The chloroform layer was washed with brine 
and dried over magnesium sulfate. After evaporating the 
solvent under reduced pressure, the residue was dissolved in 
a mixture of ethyl acetate with chloroform (1:1) and filtered 
through silica gel. The filtrate was concentrated under 
reduced pressure to give the title compound ( 31 . 2 g) as a yellow 
oil (yield: 80 . 2 %) . 

1 H-NMR(400MHz,CDCl 3 ) ; (5(ppm) 2 . 46-2 . 55 ( 4H,m) , 2.71- 
2.80(2H,m), 2 . 80 - 2 . 93 ( 6H . m) , 6 . 98- 7 . 10 ( 2H ,m) , 7.16- 
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7.25(2H,m) . 

348-2) 1- r 1- f 2-FluoroDhenethvl)Diperidin-4-Y l 1 -fi- 
bromoindQline 

Triacetoxylated sodium borohydride (15.0 g) was added 
under ice cooling to a liquid mixture of 6 -bromoindoline (9.0 
g) , 1- ( 2-f luorophenethyl)piperidin-4-one (11.0 g) and acetic 
acid (12.5 ml) in 1 , 2-dichloroethane (140 ml). Then the 
reaction mixtures were stirred at room temperature overnight . 
The reaction mixtures were diluted with ethyl acetate (400 ml) 
and then an 8 N aqueous solution (70 ml) of sodium hydroxide 
was added thereto. The organic layer was separated, extracted 
with 5 N hydrochloric acid (ml) and then basified with an 8 N 
aqueous solution of sodium hydroxide. Then it was extracted 
with ethyl acetate and washed successively with water and brine . 
The ethyl acetate layer was dried over magnesium sulfate and 
the solvent was evaporated distilled off under reduced pressure 
to give the title compound (12.2 g) as a pale yellow solid 
(yield: 66.6 %). 

1 H-NMR( 400MHz, DMS0-d 6 ) ; 6 (ppm) 1 . 52-1 . 66 ( 4H,m) , 
2.10(2H,dt, J=7.6,2.8Hz) , 2 . 48-2 . 53 ( 2H,m) , 2 . 77 ( 2H , t , J=8 . 4Hz ) , 
2.83(2H,t, J=8.4Hz) , 2 . 96 - 3 . 03 ( 2H , br-d ) , 3 . 37 ( 2H , t , J=8 . 4Hz ) , 
3.34-3.43(lH,m) , 6 . 57 ( 1H , d, J=l . 2Hz ) , 6 . 6 1 ( 1H , dd, J=7 . 6 , 1 . 2Hz ) , 
6.90(lH,d, J=7.6Hz) , 7 .10-7. 16(2H,m) , 7 . 21- 7 . 28 ( 1H . m) , 
7.33(lH,dt, J=7.6,1.2Hz) . 
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ESI-Mass ; 404(MH+). 

3 48 - 3 ) 1 - r 1- (2 - F luQrQphenethyl)piperiai n-4-y l] -6- 
f ormylindQline 

A 1.6 M solution (24 ml) of n- (butyllithium ) in hexane 
was added dropwise at - 78°C over 10 min into a solution of 
1- [ 1- ( 2-f luorophenethyl)piperidin-4-yl] - 6 -bromoindoline ( 12 
g) obtained in Example 348-2) in tetrahydrof uran (200 ml). 
After 10 min, dimethylf ormamide (3.5 ml) was added thereto and 
the resultant mixture was allowed to warm to room temperature. 
Then a saturated aqueous solution (100 ml) of ammonium chloride 
and ethyl acetate (200 ml) were added thereto and the layers 
were separated. The organic layer was washed with brine, dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure. The resulting obtained was purified by silica gel 
column chromatography (ethyl acetate/ethanol system) to give 
the title compound (9.6 g) as a yellow powder (yield: 91.5 %) . 
m.p. : 86 - 87°C. 

1 H-NMR( 400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 56-1 . 71 ( 4H,m) , 2.07- 
2.16(2H,m), 2.48-2.56(2H,m) , 2 . 77 ( 2H, t , J=8 . 0Hz ) , 2.94- 
3.06(4H,m), 3 . 39-3 . 50 ( 3H,m) , 6.82(lH,s), 7 . 10-7 . 17 ( 3H,m) , 
7 . 20-7 . 29 ( 2H,m) , 7 . 3 1 - 7 . 37 ( 1H , m) , 9.83(lH,s). 
ESI -Mass ; 353(MH+). 

348-4) 1- T 1- ( 2-Fluoroph enethyl1pi peridin-4-yll -6- 
f ormylindole 



- 599 - 



A suspension of 1 - [ 1 - ( 2 -f luorophenethyl ) piperidin- 
4-yl] -6-f ormylindoline (2.50 g) obtained in Example 348-3) and 
activated manganese dioxide (5.0 g) in chloroform (100 ml) was 
heated under reflux for 4 hr under vigorous stirring. Further, 
activated manganese dioxide (5.0 g x 1, 2.5 gx 2) was added 
to the reaction mixture at 1 hr intervals and the resultant 
mixture was reacted for additional 2 hr. The reaction solution 
was filtered through celite and the residue was washed with 
chloroform. The filtrate was concentrated under reduced 
pressure to give the title compound (1.94 g) as a yellow powder 
(yield: 78.0 %) . 
m.p. : 128 - 1291°C. 

^-NMRC 400MHz ,DMSO-d 6 ) ; 6 (ppm) 2 . 09-2 . 42 ( 6H,m) , 2.67- 
2.75(2H,m), 2 . 83-2 . 91 ( 2H ,ra) , 3 . 19- 3 . 28 ( 2H , br-d) , 4.35- 
4.45(lH,m), 6.61(lH,d, J=3.2Hz) , 6 . 95-7 . 05 ( 2H,m) , 7.16- 
7.23(2H,m), 7 . 48 ( 1H, d, J=3 . 2Hz ) , 7 . 62 ( 1H , dd, J=8 . 0 , 1 . 2Hz ) , 
7.72(lH,d, J=8.0Hz) , 7.98(lH,s), 10.07(lH,s). 
Mass ; 351 (MH+). 

3 4 8- 5) 1 - r 1 - ( 2 -Fluorophenethyl ) piperidin- 4 -yl 1 - 6 - 
aminomethyl indole 

A mixture of 1- [ 1- ( 2-f luorophenethyl ) piperidin- 4- 
yl] -6-f ormylindole (1.94 g) obtained in Example 348-4), 
hydroxylamine hydrochloride (0.5 g) and anhydrous sodium 
acetate (0.55 g) in methanol (60 ml) was stirred at room 
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temperature for 1 hr. Then the reaction mixtures were 
concentrated and the residue was partitioned between ethyl 
acetate (150 ml) and a 1 N aqueous solution (30 ml) of sodium 
hydroxide. The ethyl acetate layer was washed successively 
with water and brine, dried over magnesium sulfate and 
concentrated under reduced pressure to give l-[l-(2- 
f luorophenethyl ) piperidin- 4 -yl ] - 6 -hydroxyiminomethylindole 
(1.96 g) as an ivory powder (yield: 96.8 %). 

A solution of l-[l-( 2 -f luorophenethyl )piperidin-4- 
yl] -6 -hydroxyiminomethylindole (1.95 g) in tetrahydrof uran 
(50 ml) was added dropwise at room temperature under ice cooling 
and stirring into a suspension of lithium aluminum hydride (0.4 
g) in tetrahydrof uran (100 ml) . Then the resultant mixture was 
heated under reflux for 3 hr. Under ice watar cooling, water 
(1 ml), a 5 N aqueous solution of sodium hydroxide (3 ml) and 
further water (1 ml) were carefully added dropwise into the 
reaction mixtures and the mixture was further vigorously 
stirred. The resulting precipitate was collected by 
filtration and washed with tetrahydrof uran . The filtrate was 
concentrated under reduced pressure. The residue was purified 
by NH-silica gel column chromatography (ethyl acetate) to give 
the title compound (0.92 g) as a brown wax (yield: 49.1 %). 
1 H-NMR(4 00MHz,DMSO-d 6 ) ; <5(ppm) 1 . 80 - 2 . 04 ( 4H , m) , 2.22- 
2.30(2H,m), 2 . 56 - 2 . 62 ( 2H , m) , 2 . 79 - 2 . 85 ( 2H ,m) , 3.06- 
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3.13(2H,m), 3.80(2H,s), 4 . 27-4 . 38 ( 1H ,m) , 6 . 3 8 ( 1H , d , J=2 . 8Hz ) , 
6.97(lH.br-d) , 7 . 12-7 . 18 ( 2H,m) , 7 . 23-7 . 29 ( 1H ,m) , 7.34- 
7.39(lH,m), 7.41-7.45(2H,m) , 7 . 47 ( 1H , br- s ) . 

Exam ple 349 : S ynthesis of 1 - f 1 - ( 4 -chloro phenethyl ) pip e r idin- 
4-yll -6-acetamldomethylindole 

1- [ 1- ( 4 -Chlorophenethyl )piperidin-4-yl] -6- 
acetamidomethylindoline (120 mg) obtained in Example 98, 
activated manganese dioxide (480 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (95 mg) 
as a white powder (yield: 80 %). 

1 H-NMR ( 400MHz , CDC1 3 ) ; & (ppm) 2.03(3H,s), 2 . 04-2 . 16 ( 4H,m) , 
2.24-2.40(2H,m) , 2 . 64-2 . 76 ( 2H,m) , 2.81-2 . 95(2H,m) , 3.12- 
3.29(2H,m), 4 . 23- 4 . 33 ( 1H ,m) , 4 . 55 ( 2H , d, J=5 . 6Hz ) , 
5.79(lH,br-s) , 6 . 51 ( 1H, d, J=3 . 6Hz ) , 7 . 03 ( 1H, d, J=8 . 0Hz ) , 
7. 17(2H,d, J=8.4Hz) , 7 . 25 ( 1H , d, J=3 . 6Hz ) , 7 . 28 ( 2H , d, J=8 . 4Hz ) , 
7.36(lH,s), 7.59(lH,d, J=8.0Hz) . 
m.p. : 148 - 149°C. 
Mass: FAB+410(M+H) . 

Example 3 50: S ynthesis of l- r l- ( 3-f luoroph e ne thvl ) Piperidin- 
4 -yl 1 - 6 - anp.t. amldoine thy 1 indole 

1- [1- (3-Fluorophenethyl)piperidin-4-yl] -6- 
acetamidomethylindoline (130 mg) obtained in Example 135, 
activated manganese dioxide (520 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (110 mg) 
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as a white powder (yield: 85 %). 

1 H-NMR( 4 00MHz , CDC1 3 ) ; 6 (ppm) 2.03(3H,s), 2 . 04 -2 . 16 ( 4H , m ) , 

2.24- 2.40(2H,m) , 2 . 60 - 2 . 78 ( 2H , m) , 2 . 80 - 2 . 9 9 ( 2H , m ) , 3.11- 
3.33(2H,m), 4 . 22-4 . 33 ( 1H ,m) , 4 . 55 ( 2H , d , J=5 . 2Hz ) , 

5 . 78 ( lH,br-s ) , 6 . 5 1 ( 1H , d , J = 3 . 2Hz ) , 6 . 89 - 6 . 9 8 ( 2H , m ) , 7.00- 
7.11(2H,m), 7 .24-7.30(2H,m) , 7.36(lH,s), 7 . 59 ( 1H , d , J=8 . 0Hz ) . 
m.p. : 134 - 135°C. 
Mass: FAB+394(M+H) . 

Example 351 : Synthesis of 1- r 1- ( 4-methoxyphenethyD - 
piperidin- 4 -yl 1 - 6 - acetamidomethvlindole 

1- [ 1- ( 4 -Methoxyphenethyl ) piperidin- 4 -yl] -6- 
acetamidomethylindoline (110 mg) obtained in Example 97, 
activated manganese dioxide (440 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (90 mg) 
as pale yellow prisms (yield: 82 %) . 

X H-NMR( 400MHz, CDC1 3 ) ; <5 (ppm) 2.03(3H,s), 2 . 05-2 . 15 ( 4H,m) , 

2.25- 2.35(2H,m) , 2 . 63-2 . 76 ( 2H,m) , 2 . 79-2 . 90( 2H,m) , 3.17- 
3.30(2H,m), 3.80(3H,s), 4 . 22-4 . 31 ( lH,m) , 4 . 52 ( 2H , d, J=5 . 2Hz ) , 
5.73(lH,br-s) , 6.51(lH,d, J=3.6Hz) , 6 . 86 ( 2H , d , J=8 . 4Hz ) , 
7.03(lH,d, J=8.0Hz) , 7 . 16 ( 2H , d , J=8 . 4Hz ) , 7 . 25 ( 1H , d , J=3 . 6Hz ) , 
7.36(lH,s), 7.59(lH,d, J=8.0Hz) . 

m.p. : 101 - 102°C. 

Mass: FAB+406(M+H) . 

Example 352: Synthesis of 1- f 1- ( 2- 
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f luoro phenethyl 1 p i perldin- 4 -yl 1 - 6 -acetamidomethvlindole 

1- [ 1- ( 2-Fluorophenethyl)piperidin-4-yl] -6- 
acetamidomethylindoline (110 mg) obtained in Example 134, 
activated manganese dioxide (440 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (90 mg) 
as pale yellow needles (yield: 82 %). 

1 H-NMR(4 00MHz,CDCl 3 ) ; 6 (ppm) 2.03(3H,s), 2 . 05-2 . 16 ( 4H.m) , 

2.31-2.43(2H,m) , 2 . 69-2 . 82 ( 2H,m) , 2 . 86 - 2 . 99 ( 2H , m) , 3.17- 

3.31(2H,m), 4.23-4. 35(lH,m) , 4 . 55 ( 2H, d, J=5 . 6Hz ) , 

5. 75(lH,br-s) , 6 . 51 ( 1H , d , J=3 . 6Hz ) , 6 . 9 9 - 7 . 13 ( 3H ,m ) , 7.15- 

7.27(3H,m), 7.37(lH,s), 7 . 59 ( 1H, d, J=8 . 0Hz ) . 

m.p. : 101 - 102°C. 

Mass: FAB+394 (M+H) . 

Example 353; Syn the sis of l-ri-(4-fluorophenethyi)piperiain- 
4 -yl 1 - 6 - ( 2 , 4 - i midazoliainedion- 3 -yl ) methylindole 

1 - [ 1 - ( 4 - Fluorophene thyl ) piperidin - 4 -yl ] - 6 - ( 2 , 4 - 
imidazolidinedion-3-yl)methylindoline (110 mg) obtained in 
Example 207, activated manganese dioxide (550 mg) and 
chloroform (10 ml) were treated as in Example 285 to give the 
title compound (80 mg) as a pale yellow powder (yield: 74 %) . 
1 H-NMR ( 400MHz , CDC1 3 ) ; 6 (ppm) 2 . 05 - 2 . 13 ( 4H , m) , 2.26- 
2.36(2H,m), 2 . 63 - 2 . 70 ( 2H , m ) , 2 . 80-2 . 87 ( 2H ,m) , 3.14- 
3.20(2H,m), 3.93(2H,s), 4 . 21-4 . 33 ( lH,m) , 4.79(2H,s), 
5.83(lH,br-s) , 6 . 49 ( 1H , d , J=3 . 2Hz ) , 6 . 96-7 . 03 ( 2H,m) , 7.15- 
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7.22(3H,m), 7.25(lH,d, J=3.2Hz) , 7.48(lH,s), 
7.56(lH,d, J=8.0Hz) . 
m.p. : 156 - 157°C. 
Mass: FAB+435(M+H) . 

Example 354 : Synthesis of 1 - f 1 - f 4 -f luorophenethyl ) piperidin- 
4 -yl 1 - 6 - isobutyrylaminomethylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
isobutyrylaminomethylindoline (llOmg) obtained in Example 158, 
activated manganese dioxide (550 mg) and chloroform (10ml) were 
treated as in Example 285 to give the title compound (95 mg) 
as white needles (yield: 87 %). 

X H-NMR( 400MHz, CDC1 3 ) ; 6 (ppm) 1 . 19 ( 6H, d, J=7 . 6Hz ) , 2.06- 
2.15(4H,m), 2.26-2.43(2H,m) , 2 . 38 ( 1H , septet , J=7 . 6Hz ) , 2.65- 
2.75(2H,m), 2 . 81-2 . 91 ( 2H,m) , 3 . 18-3 . 27 ( 2H,m) , 4.22- 
4.31(lH,m), 4.56(2H,d, J=5.6Hz) , 5 . 75 ( lH,br-s ) , 
6.51(lH,d, J=3.2Hz) , 6.96-7.05(3H,m) , 7 . 16-7 . 22 ( 2H,m) , 
7.25(lH,d, J=3.2Hz) , 7.33(lH,s), 7 . 59 ( 1H „ d, J=8 . 0Hz ) . 
m.p. : 97 - 98°C. 
Mass: FAB+422(M+H) . 

Example 355 : Synthesis of 1- r 1- f 4-f Inorop h enet hvl ) D i Per idin- 
4-y l l -6- ( 2 -imida z o l i dony l )me thylindole 

1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - ( 2 - 
imidazolidonyl)methylindoline (80 mg) obtained in Example 206, 
activated manganese dioxide (400 mg) and chloroform (10 ml) were 
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treated as in Example 285 to give the title compound (32 mg) 
as a pale yellow powder (yield: 4 8 %). 

1 H-NMR ( 4 0 0MHz , CDC1 3 ) ; <5 (ppm) 2 . 04-2 . 18 ( 4H,m) , 2.28- 
2.42(2H,m), 2 . 65-2 . 78 ( 2H,m) , 2 . 81- 2 . 96 ( 2H ,m) , 3.12- 
3.41(6H,m), 4.25-4.36(2H,m) , 4.49(2H,s), 6 . 5 2 ( 1H , d , J=3 . 2Hz ) , 
6.99(lH,d, J=8.0Hz) , 7 . 00 - 7 . 09 ( 2H ,m) , 7 . 1 7 - 7 . 23 ( 2H , m ) , 
7.26(lH,d, J=3.2Hz) , 7.33(lH,s), 7 . 58 ( 1H , d , J=8 . 0Hz ) . 
m.p. : 130 - 131°C. 
Mass: FAB+421 (M+H) . 

Exam ple 356 : S ynthesis of 1-f 1 - r 4- ( 4-f luorophenvl ) butyl! - 
pi perid in-4- yl>-6-acetamidomethylindole 

l-{ 1- [ 4- ( 4-Fluorophenyl)butyl]piperidin-4-yl}-6- 
acetaraidomethylindoline (110 mg) obtained in Example 227, 
activated manganese dioxide (550 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (56 mg) 
as a white powder (yield: 51 %). 

1 H-NMR(400MHz,CDCl 3 ) ; 8 (ppm) 1 . 62-1 . 72 ( 4H ,m) , 2.04(3H,s), 
2.05-2. 17(4H,m) , 2 . 24-2 . 39 ( 2H,m) , 2 . 60-2 . 79 ( 2H,m) , 2.81- 
2.92(2H,m), 3 . 10 - 3 . 22 ( 2H , m) , 4 . 23-4 . 35( lH,m) , 
4.55(2H,d, J=5.6Hz) , 5 . 83 ( 1H , br-s ) , 6 . 50 ( 1H, d, J=3 . 2Hz ) , 
6.95-7.01(2H,m) , 7 . 03 ( 1H , d, J=8 . 0Hz ) , 7 . 12-7 . 17 ( 2H,m) , 
7.23(lH,d, J=3.2Hz) , 7.26(lH,s), 7 . 58 ( 1H , d , J=8 . 0Hz ) . 
m.p. : 59 - 60°C. 
Mass: FAB+422(M+H) . 
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Example 357: S ynthesi s of "1 - f 1 - ( 2 . 4 - dif luorophenethvl ) - 
pi peridi n - 4 -yl 1 - 6 -acetamidomethvlindole 

1- [ 1- ( 2 , 4-Dif luorophenethyl)piperidin-4-yl] -6- 
acetamidomethylindoline (100 rag) obtained in Example 224, 
activated manganese dioxide (500 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (83 mg) 
as an oil. This oil was then crystallized from ethyl acetate 
by using oxalic acid (15 mg) to give the oxalate (46 mg) of the 
title compound as pale yellow prisms (yield: 42 %). 
'H-NMIU 400MHz, DMS0-d 6 ) ; 6 (ppm) 2 . 00 - 2 . 28 ( 4H , m) , 2.05(3H,s), 
2.81-3.16(6H,m), 3 . 44-3 . 54 ( 2H,m) , 4 . 28 ( 2H , d , J=5 . 2Hz ) , 4.52- 
4.63(lH,m), 6.47(lH,d, J=3.6Hz) , 6 . 99 - 7 . 16 ( 3H , m) , 7.32- 
7.40(lH,m), 7.44(lH,d, J=3.6Hz) , 7 . 51-7 . 58 (2H,m) , 
8.23(lH,t, J=5.2Hz) . 
m.p.: 103 - 106°C. 
Mass: FAB+412(M+H) . 

Example 358 : Synthesis of - f 4-f l^^orophenethyl)pir>eridin- 

4-y^ -6- ( 2 -pyrrol 1 don-1 -yl > methyl indole 

1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin - 4 -yl ] - 6 - ( 2 - 
pyrrolidon-l-yl)methylindoline (80mg) obtained in Example 202 , 
activated manganese dioxide (400mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (69 mg) 
as an oil. This oil was then crystallized from ethyl acetate 
by using oxalic acid (13 mg) to give the oxalate (54 mg) of the 
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title compound as a white powder (yield: 61 %). 
1 H-NMR( 400MHz, DMSO-dJ ; 6(ppm) 1 . 83 - 1 . 9 2 ( 2H , m ) , 2.05- 
2.25(4H,m), 2 . 27 ( 2H , t , J=8 . 0Hz ) , 2 . 89 - 3 . 2 4 ( 6H , m ) , 
3.20(2H, t, J=8.0Hz) , 3 . 46-3 . 56 ( 2H,m) , 4.44{2H,s), 4.54- 
4.66(lH,m), 6.45(lH,d, J=2.8Hz) , 6 . 89 { 1H, d, J=8 . 0Hz ) , 7.13- 
7.19(2H,m), 7.30-7.36(2H,m) , 7 . 40-7 . 46 ( 2H,m) , 
7.50(lH,d, J=8.0Hz) . 
m.p. : 179 - 180°C. 
Mass : FAB+420 (M+H) . 

Example 3 59 : Synthesis of 1- f 1- ( 4-f luorophenethyllp iperi din- 
4 -yl 1 - 6 -N-methylaceta mi doroethylindQle 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6-N- 
methylacetamidomethylindoline (140 mg) obtained in Example 16 3, 
activated manganese dioxide (700 mg) and chloroform (10ml) were 
treated as in Example 285 to give the title compound (120 mg) 
as an oil. This oil was then crystallized from ethyl acetate 
by using oxalic acid (24 mg) to give the oxalate (90 mg) of the 
title compound as a pale red powder (yield: 58 %) . 
^-NMRC 400MHz, DMSO-d 6 ) ; <5(ppm) 2 . 05 ( 1 . 5H , s ) , 2 . 10 ( 1 . 5H , s ) , 
2.05-2.26(4H,m) , 2 . 78 ( 1 . 5H , s ) , 2 . 87 ( 1 . 5H , s ) , 2 . 90-3 . 04 ( 4H,m) , 
3.09-3. 18(2H,m) , 3 . 46-3 . 56 ( 2H, m) , 4 . 52-4 . 66 ( 3H,m) , 
6.44(0.5H,d, J=2.8Hz) , 6 . 47 ( 0 . 5H, d, 3 = 2 . 8Hz ) , 6 . 86-6 . 92 ( lH,m) , 
7 . 13-7 . 20 ( 2H,m) , 7 . 30- 7 . 4 6 ( 4H , m) , 7 . 48 ( 0 . 5H , d , J=8 . 0Hz ) , 
7.53(0.5H,d, J=8.0Hz) . 
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m.p. : 148 - 149°C. 
Mass: FAB+408(M+H) . 

Exam ple 3 60 : Synthes is of 1 - f 1 - r 3 - f 4 -f luorophenyl ) p ropyl 1 - 
pi peridi n - 4 - yl > - 6 -acetamidomethylindole 

1- { 1- [ 3- ( 4 -Fluor ophenyl) propyl ]piperidin-4-yl} -6- 
acetamidomethylindoline (110 mg) obtained in Example 226, 
activated manganese dioxide (550 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (113 mg) 
as an oil. This oil was crystallized from diethyl ether with 
the use of oxalic acid (25 mg) to give the oxalate (90 mg) of 
the title compound as a pale red amorphous substance (yield: 
67 %) . 

1 H-NMR ( 400MHz , DMSO- d 6 ) ; <5(ppm) 1.84(3H,s), 1 . 87- 1 . 97 ( 2H,m) , 
2.01-2.09(2H,m) , 2 . 14-2 . 26 ( 2H, m) , 2 . 60 - 2 . 6 7 ( 2H , m) , 2.86- 
2.99(4H,m), 3.41-3.50(2H,m) , 4 . 32 ( 2H, d, J=5 . 6Hz ) , 4.53- 
4.61(lH,m) , 6.43(lH,d, J=3.2Hz) , 6 . 94 ( 1H, d, J=8 . 0Hz ) , 7.08- 
7.15(2H,m), 7.24-7.30(2H,m) , 7 . 39 ( 1H , d , J=3 . 2Hz ) , 7.40(lH,s), 
7.47(lH,d, J=8.0Hz) , 8 . 30 ( 1H , t , J=5 . 6Hz ) . 
Mass ; FAB+ 408(M+H). 

Example 361 : S ynthesis of 1 - f 1- ( 4-f luorophenethvl ) pjperidin- 
4 -yl 1 - 6 -N-methylaminomethylindole 

A mixture of 1 - [ 1 - ( 4 -f luorophenethyl ) piperidin- 4 - 
yl] -6-f ormylindole (400 mg) obtained in Example 130, 
methylamine hydrochloride (150 mg), sodium 
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triacetoxyborohydride (480 mg), acetic acid (300 mg) and 
dichloroethane (10 ml) was stirred at room temperature for 2 
days. Then a saturated aqueous solution of sodium bicarbonate 
and ethyl acetate were added to the reaction mixtures . The 
organic layer was separated, washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The resulting residue was purified by Chromatorex 
NH- silica gel column chromatography (hexane/ethyl acetate 
system) to give the title compound (140 mg) as an oil. This 
oil was crystallized from ethyl acetate by using oxalic acid 
(34 mg) to give the oxalate (140 mg) of the title compound as 
a white powder (yield: 27 %) . 

1 H-NMR( 400MHz, DMSO-dJ ; 5 (ppm) 1 . 88-2 . 05 ( 4H ,m) , 2.16- 
2.25(2H,m), 2.41(3H,s), 2 . 53-2 . 60 ( 2H,m) , 2 . 73-2 . 78 ( 2H,m) , 
3.04-3.12(2H,m) , 3.96(2H,s), 4 . 20 ( lH,br-s ) , 4 . 24-4 . 34( lH,m) , 
6.42(lH,d, J=3.2Hz) , 7 . 02 ( 1H , d, J=8 . 0Hz ) , 7 . 06-7 . 13 ( 2H,m) , 
7.25-7.30(2H,m) , 7 . 49 ( 1H , d , J=3 . 2Hz ) , 7 . 50 ( 1H, d, J=8 . 0Hz ) , 
7.55(lH,s) . 
m.p. : 195 - 196°C. 
Mass: FAB+366(M+H) . 

Example 362 : Synthesis of 1 - T 1 - f 4 --F 1 uoronhenethv.l ) pjperidin- 

4 -yl 1 - 6 - ( n-b utyryl ) aminomethylindQle 

A mixture of 1- [ 1- ( 4-f luorophenethyl)piperidin-4- 
yl] -6-aminomethylindole (200 mg) obtained in Example 322-3), 
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n-butyric anhydride (158 mg) and pyridine ( 3 ml ) was stirred 
at room temperature for 2 days. Then a saturated aqueous 
solution of sodium bicarbonate and ethyl acetate were added to 
the liquid reaction mixture. The organic layer was separated, 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography (hexane/ethyl 
acetate system) to give the title compound (170 mg) as an oil. 
This oil was crystallized from ethyl acetate by using oxalic 
acid (36 mg) to give the oxalate (170 mg) of the title compound 
as a white amorphous substance (yield: 58 %). 
1 H-NMR( 400MHz, DMSO-d 6 ) ; <5(ppm) 0 . 85 ( 3H , t , J=7 . 2Hz ) , 
1 . 53( 2H,q, J=7 . 2Hz) , 1 . 98-2 . 18 ( 6H,m) , 2 . 69 - 3 . 02 ( 6H ,m) , 3.35- 
3.44(2H,m), 4 . 34 ( 2H , d , J=6 . 0Hz ) , 4 . 41-4 . 53 ( lH,m) , 
6.42(lH,d, J=3.2Hz) , 6 . 93( 1H , d, J=8 . 4Hz ) , 7 . 10-7 . 18 ( 2H,m) , 
7.27-7.35(2H,m) , 7.39(lH,s), 7 . 42 ( 1H, d, J=3 . 2Hz ) , 
7.47(lH,d, J=8.4Hz) , 8 . 26 { 1H, t , J=6 . 0Hz ) . 
Mass: FAB+422(M+H) . 

Example 363 : Synt he sis of l-ri-(4-fluQrophenethyl)piperidin- 
4 -yl 1 - 6 - cyclopropanecarboxamidomethylindole 

1 - [ 1 - ( 4 -Fluorophene thyl ) piperidin - 4 -yl ] - 6 - 
cyclopropanecarboxamidomethylindoline (90 mg) obtained in 
Example 159, activated manganese dioxide (450 mg) and 
chloroform (10 ml) were treated as in Example 285 to give the 
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title compound (60 mg) as a white powder (yield: 73 %). 
1 H-NMR(4 00MHz,CDCl 3 ) ; <5(ppm) 0 . 7 2 - 0 . 7 9 ( 2H , m ) , 0.99- 
1.04(2H,m), 1.31-1.42(lH,m) , 2 . 05 - 2 . 17 ( 4H , m) , 2.22- 
2.35(2H,m), 2.63-2.75(2H,m) , 2 . 82-2 . 93{ 2H,m) , 3.12- 
3.25(2H,m), 4 . 23-4 . 34 ( lH,m) , 4 . 58 ( 2H , d , J=5 . 6Hz ) , 
5.89(lH,br-s) , 6 . 51 ( 1H , d, J=3 . 2Hz ) , 6 . 97 - 7 . 03 ( 2H , m) . 
7.06(lH,d, J=8.0Hz) , 7 . 17-7 . 23 ( 2H,m) , 7 . 25 ( 1H , d , J=3 . 2Hz ) , 
7.36(lH,s), 7.60(lH,d, J=8.0Hz) . 
m.p.: 116 - 117°C. 
Mass: FAB+420(M+H) . 

Exam ple 3 64 : Synthesi s of 1 - f l - f 4 -f 1 uorophenethvl ) PiPeridin- 
4 -yl 1 - 6 -hydroxyacetamidomethylindole 

A mixture of 1- [ 1- ( 4-f luorophenethyl) piper idin-4- 
yl] -6-aminomethylindole (150 mg) obtained in Example 322-3), 
acetoxyacetyl chloride (64 mg), pyridine (3 ml) and 
tetrahydrofuran (5 ml) was stirred under ice cooling for 30 min. 
Then ice water and ethyl acetate were added to the reaction 
mixtures . The organic layer was separated, washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure . To the resulting residue were added methanol 
(10 ml) and potassium carbonate (100 mg) followed by stirring 
for 30 min. Then ice water and ethyl acetate were added to the 
reaction mixtures. The organic layer was separated, washed 
with brine, dried over anhydrous magnesium sulfate and 
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concentrated under reduced pressure. The obtained residue was 
purified by silica gel column chromatography (ethyl 
acetate/ethanol system) to give the title compound (140 mg) 
as white scales (yield: 80 %). 

l H-NMR ( 400MHz , DMSO-d s ) ; 5(ppm) 1 . 8 7 - 1 . 9 9 ( 4H , m ) , 2.19- 
2.25(2H,m), 2 . 52-2 . 59 ( 2H,m) , 2 . 72-2 . 78 ( 2H,m) , 3.03- 
3.11(2H,m), 3.82(2H,d, J=6.0Hz) , 4 . 23-4 . 33 ( lH,m) , 
4.37(2H,d, J=6.0Hz) , 5 . 48 ( 1H, t , J=6 . 0Hz ) , 6 . 38 ( 1H , d, J=3 . 2Hz ) , 
6 . 95(lH,d, J=8.0Hz) , 7 . 06 -7 . 13 ( 2H ,m) , 7 . 24 - 7 . 30 ( 2H , m) , 
7.42(lH,d, J=8.0Hz) , 7 . 45 ( 1H , d , J=3 . 2Hz ) , 7.46(lH,s), 
8.14(lH,t, J=6.0Hz) . 
m.p. : 76 - 78°C. 
Mass: FAB+410(M+H) . 

Example 365 : S ynthesis of 1- f 1- ( 4-f luorophenethvl) Piper idin- 
4 - y ll - 6 - d if luorQacetamidomethylindQle 

Under ice cooling, N ,N ' -carbonyldiimidazole (160 mg) 
was added to a solution of dif luoroacetic acid (96 mg) in 
dimethylformamide (5 ml) and the resultant mixture was stirred 
for 30 min. Next, a solution of l-[l-(4- 

fluorophenethyl)piperidin-4-yl] -6-aminomethylindole (150 mg) 
obtained in Example 322-3) in dimethylformamide (5 ml) was added 
thereto and the resultant mixture was stirred at room 
temperature for 2 hr. Then a saturated aqueous solution of 
sodium bicarbonate and ethyl acetate were added to the reaction 
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mixtures. The organic layer was separated, washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure . The resulting residue was purified by silica 
gel column chromatography (hexane/ethyl acetate system) to give 
the title compound (120 mg) as a white powder (yield: 65 %). 
1 H-NMR( 400MHz , CDC1 3 ) ; <5(ppm) 2 . 05- 2 . 15 ( 4H ,m) , 2.24- 
2.35(2H,m), 2.63-2.70(2H,m) , 2 . 79-2 . 86 ( 2H,m) , 3.14- 
3.22(2H,m), 4 . 20 - 4 . 30 ( 1H ,m) , 4 . 62 ( 2H , d , J=5 . 6Hz ) , 
5.95(lH,t, J=54.2Hz) , 6 . 52 ( 1H , d , J=3 . 6Hz ) , 6 . 61 ( 1H , br-s ) , 
6 . 96-7.02(2H,m) , 7 . 03 ( 1H , d , J=8 . 0Hz ) , 7 . 15- 7 . 21 ( 2H , m) , 
7.27(lH,d, J=3.6Hz) , 7.33(lH,s), 7 . 6 1 ( 1H , d , J=8 . 0Hz ) . 
m.p.: 79 - 80°C. 
Mass: FAB+430(M+H) . 

Exam ple 36 6 : Synthesis of 1- r 1- f 4-f luorophenethvl ) Piberidin- 
4 -yl 1 - 6 - f luorpacetamidomethylinaQle 

Under ice cooling, ethyl chlorocarbonate (96 ill) was 
added to a suspension of sodium f luoroacetate (100 mg) in 
dimethylformamide (5 ml) and the resultant mixture was stirred 
for 20 min. Next, a solution of l-[l-(4- 

f luorophenethyl)piperidin-4-yl] -6-aminomethylindole (150 mg) 
obtained in Example 322-3) in dimethylf ormaraide (5 ml) was added 
thereto and the resultant mixture was stirred at room 
temperature for 2 hr . Then a saturated aqueous solution of 
sodium bicarbonate and ethyl acetate were added to the reaction 
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mixtures. The organic layer was separated, washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure . The resulting residue was purified by silica 
gel column chromatography (hexane/ethyl acetate system) to give 
the title compound (100 mg) as a white powder (yield: 57 %). 
X H-NMR( 400MHz, CDCI3) ; 6 (ppm) 2 . 08- 2 . 16 ( 4H , m) , 2.26- 
2.35(2H,m), 2 . 64-2 . 71 ( 2H,m) . 2 . 81-2 . 88 ( 2H, m) , 3.16- 
3.24(2H,m), 4 . 21-4 . 31 ( lH,m) , 4 . 63 ( 2H , d , J=5 . 6Hz ) , 
4.85(2H,d, J=47.6Hz) , 6 . 52 ( 1H , d , J=3 . 2Hz ) , 6 . 60 ( 1H , br-s ) , 
6.96-7.02(2H,m) , 7 . 04 ( 1H , d , J=8 . 0Hz ) , 7 . 16-7 . 21 ( 2H,m) , 
7.27(lH,d, J=3.2Hz) , 7.34(lH,s), 7 . 61 ( 1H , d , J=8 . 0Hz ) . 
m.p.: 106 - 108°C. 
Mass: FAB+412(M+H) . 

Sxample 367: S ynthesis of 1- r 1- (4-f luoropheneth yl 1 pi per idin- 
4 -yl 1 - 6 - ( 3 - chloropropionylaminQ ) methylindole 

Under ice cooling, a mixture of l-[l-(4- 
f luorophenethyl )piperidin-4-yl] -6 -aminomethylindole (150 rag) 
obtained in Example 322-3) , 3-chloropropionyl chloride (70 mg) 
and pyridine (5 ml) was stirred for 2 hr. Then a saturated 
aqueous solution of sodium bicarbonate and ethyl acetate were 
added to the reaction mixtures . The organic layer was separated, 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography (ethyl 
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acetate/methanol system) to give the title compound (30 mg) 
as a white powder (yield: 16 %). 

1 H-NMR( 400MHz , CDCI3) ; 5 ( ppm ) 2 . 04 - 2 . 15 ( 4H , m) , 2.22- 
2.32(2H,m), 2 . 62-2 . 69 ( 2H,m) , 2 . 65 ( 2H , t , J=6 . 4Hz ) , 2.80- 
2.87(2H,m), 3 . 13-3 . 22( 2H,m) , 3 . 86 ( 2H , t , J=6 . 4Hz ) , 4.20- 
4.30(lH,m), 4.59(2H,d, J=5.6Hz) , 5 . 99 ( 1H , br- s ) , 
6.51(lH,d, J=3.2Hz) , 6 . 97 ( 1H , d, J=8 . 0Hz ) , 6 . 9 8 - 7 . 04 ( 2H , m ) , 
7.16-7 .21(2H,m) , 7 . 24 ( 1H, d, J=3 . 2Hz ) , 7.35(lH,s), 
7.58(lH,d, J=8.0Hz) . 
m.p.: 121 - 122°C. 
Mass: FAB+442(M+H) . 

Example 368 ; Sy n thes is of 1- r 1- (4-f luorophenethy Dp iperldin- 
4 -yll - 6 - imidazocar bon yl am xn ome thyl indole 

Under ice cooling, N,N' -carbonyldiimidazole (160 mg) 
was added to a solution of l-[l-(4- 

f luorophenethyl)piperidin-4-yl] -6-aminomethylindole (150 mg) 
obtained in Example 322-3) in dimethylf ormamide (5 ml) and the 
resultant mixture was stirred for 30 min. Then ice water and 
ethyl acetate were added to the reaction mixtures . The organic 
layer was separated, washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The resulting residue was purified by silica gel column 
chromatography (ethyl acetate/ethanol system) to give the title 
compound (140 mg) as an oil. This oil was then crystallized 
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from ethyl acetate by using oxalic acid (28 mg) to give the 
oxalate (150 mg) of the title compound as a white powder (yield: 
65 %) . 

'H-NMRC 400MHz .DMSO-dJ ; 5(ppm) 1 . 99 -2 . 23 ( 4H ,m) , 2.69- 
2.81(2H,m), 2.84-3.02(4H,m) , 3 . 33 - 3 . 43 ( 2H , m ) , 4.47- 
4.57(lH,m), 4.54(2H,d, J=5.6Hz) , 6 . 44 ( 1H , d , J=2 . 8Hz ) , 
7.01(lH,s), 7.03(lH,d, J=8.0Hz) , 7 . 10-7 . 18 ( 2H ,m) , 7.27- 
7.35(2H,m), 7 . 45 ( 1H , d , J=2 . 8Hz ) , 7 . 51( 1H, d, J=8 . 0Hz) , 
7.53(1H,S), 7.71(1H,S), 8.27(lH,s), 9 . 08 ( 1H , t , J=5 . 6Hz ) . 
m.p. : 156 - 157°C. 
Mass: FAB+446(M+H) . 

Example 369 : S ynthesis of 1- r 1- f 4-f luoroohenethvl ) pjperidin- 
4-yll -6- ( 3-hydr oxypro pi onylaminolmethylindole 

A mixture of 1- [ 1- ( 4-f luorophenethyl)piperidin-4- 
yl] -6-aminomethylindole (150 mg) obtained in Example 322-3), 
)3 -propiolactone (30 mg) and toluene (10 ml) was heated under 
reflux for 2 nr. Then the reaction solution was concentrated 
under reduced pressure and the residue was purified by silica 
gel column chromatography (ethyl acetate/ethanol system) to 
give the title compound (150 mg) as an oil. This oil was then 
crystallized from ethyl acetate by using oxalic acid (32 mg) 
to give the oxalate (100 mg) of the title compound as a pale 
yellow amorphous substance (yield: 45 %). 
1 H-NMR( 400MHz ,DMSO-d 6 ) ; <5(ppm) 2 . 03-2 . 25 ( 4H,m) , 
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2.29(2H,t, J=6.8Hz) , 2 . 9 1 - 2 . 9 8 ( 4H , m ) , 3 . 05 - 3 . 16 ( 2H , m) , 3.44- 
3.54(2H,m), 3 . 6 4 ( 2H , t , J=6 . 8Hz ) , 4 . 35 ( 2H , d , J=6 . 0Hz ) , 4.50- 
4.60(lH,m), 6 .43(lH,d, J=3.2Hz) , 6 . 94 ( 1H , d, J=8 . 4Hz ) , 7.12- 
7.20(2H,m), 7 . 29 - 7 . 36 ( 2H , m) , 7 . 4 1 ( 1H , d , J=3 . 2Hz ) , 7.43(lH,s), 
7.46(lH,d, J=8.4Hz) , 8 . 28 ( 1H , t , J=6 . OHz ) . 
Mass ; FAB+ 424 (M+H) . 

Exam ple 370 : S ynthesi s of 1 - \ 1 - ( 4 - f lu oro-Dh eneth vl )pjperidin- 
4-yll -3- form yl-6-acetamjfloniethvl indQle 

Phosphorus oxychloride (0.1 g) was added at 0°C to a 
solution of l-[l-(4-fluorophenethyl)piperidin-4-yl]-6- 
acetamidomethylindole (0.22 g) obtained in Example 285 in 
N,N-dimethylformamide (5 ml). The resultant mixture was 
stirred for 10 min and then reacted at 70°C for 2 hr. After 
adding a 2 N aqueous solution of sodium hydroxide (20 ml) , the 
reaction solution was extracted with ethyl acetate. The 
extract was washed successively with water and brine, dried over 
magnesium sulfate and concentrated under reduced pressure. 
The resulting residue was filtered through silica gel (15 g) 
and washed with ethyl acetate/methanol . The filtrate was 
concentrated to give the title compound ( 0 . 16 g) as a pale yellow 
amorphous substance (yield: 67.9 %). 

1 H-NMR( 400MHz , DMS0-d 6 ) ; 6 (ppm) 2.04(3H,s), 2 . 14-2 . 37 ( 4H ,m) , 
2.37-2.49(2H,m) , 2 . 7 3 - 2 . 8 2 ( 2H , m ) , 2 . 87 - 2 . 95 ( 2H , m) , 3.25- 
3.35(2H,m), 4 . 28- 4 . 38 ( lH,m) , 4 . 5 5 ( 2H , d , J=5 . 6Hz ) , 6.00- 
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2.29(2H,t, J=6.8Hz) , 2 . 9 1 - 2 . 9 8 ( 4H , m ) , 3 . 05 -3 . 16 ( 2H ,m) , 3.44- 
3.54(2H,ra), 3 . 64 ( 2H, t , J=6 . 8Hz ) , 4 . 35 ( 2H , d , J=6 . 0Hz ) , 4.50- 
4.60(lH,m), 6 .43(lH,d, J=3.2Hz) . 6 . 9 4 ( 1H , d , J=8 . 4Hz ) , 7.12- 
7.20(2H,m), 7 . 29 - 7 . 36 ( 2H , m) , 7 . 41 ( 1H, d, J = 3 . 2Hz ) , 7.43(lH,s), 
7.46(lH,d, J=8.4Hz) , 8 . 28 ( 1H. t , J=6 . OHz ) . 
Mass ; FAB+ 424 (M+H) . 

Exam ple 370 : S ynthesi sof 1-fl - ( 4 -f luorophenethyl ) niperidin- 
4 -yl 1 - 3 - f ormyl - 6 - acet am i d omethylindole 

Phosphorus oxychloride (0.1 g) was added at 0°C to a 
solution of 1- [ 1- ( 4-fluorophenethyl)piperidin-4-yl] -6- 
acetamidomethylindole (0.22 g) obtained in Example 285 in 
N,N-dimethylformamide (5 ml). The resultant mixture was 
stirred for 10 min and then reacted at 70°C for 2 hr. After 
adding a 2 N aqueous solution of sodium hydroxide (20 ml) , the 
reaction solution was extracted with ethyl acetate. The 
extract was washed sucpessively with water and brine, dried over 
magnesium sulfate and concentrated under reduced pressure. 
The resulting residue was filtered through silica gel (15 g) 
and washed with ethyl acetate/methanol . The filtrate was 
concentrated to give the title compound (0 . 16 g) as a pale yellow 
amorphous substance (yield: 67.9 %). 

1 H-NMR ( 400MHz , DMSO-d 6 ) ; <5 (ppm) 2.04(3H,s), 2 . 14-2 . 37 ( 4H,m) , 
2.37-2.49(2H,m) , 2 . 73-2 . 82 ( 2H,m) , 2 . 87-2 . 95 ( 2H,m) , 3.25-. 
3.35(2H,m), 4 . 28 - 4 . 38 ( 1H , m ) , 4 . 55 ( 2H, d, J=5 . 6Hz ) , 6.00- 
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6.12(lH,m), 6 . 97-7 . 04(2H,m) , 7 . 17-7 . 24 ( 3H ,m) , 7 . 44 ( 1H , br-s ) , 
7.84(lH,s), 8.25(lH,d, J=8.0Hz) , 9.97(lH,s). 
ESI-Mass ; 422(MH+). 

Example 37 1 ; S ynthesis of 1 - \ 1 - f 4 -f luorophenethvl ) Pio eri d i n - 
4-yl 1 -3-hydroxyimino-6-acetamidomethylindole 

A liquid mixture of l-[l-(4- 
f luorophenethyl ) piperidin - 4 -yl ] - 3 -f ormyl- 6 - 
acetamidomethylindole (0.09 g) obtained in Example 370, 
hydroxylamine hydrochloride (0.02 g) and anhydrous sodium 
acetate (0.03 g) in methanol (10 ml) was stirred at room 
temperature for 1 hr. Then the reaction mixtures were 
concentrated and the residue was partitioned between ethyl 
acetate (20 ml) and a 1 N aqueous solution (10 ml) of sodium 
hydroxide. The ethyl acetate layer was washed successively 
with water and brine, dried over magnesium sulfate and 
concentrated under reduced pressure. Then the residue was 
crystallized from ether /hexane , collected by filtration, 
washed with hexane and dried to give the title compound (0.08 
g) as a pale yellow powder (yield: 88.5 %). 

1 H-NMR( 400MHz, DMSO-d 6 ) ; 6 (ppm) 1.87(3H,s), 1 . 91-2 . 03 ( 4H,m) , 
2.20-2.30(2H,m) , 2 . 56- 2 . 62 ( 2H , m) , 2 . 74 - 2 . 80 ( 2H , m) , 3.06- 
3.3(2H,m), 4.33-4.38(lH,m) , 7 . 03-7 . 15 ( 3H ,m) , 7 . 27-7 . 33 ( 2H,m) , 
7.45-7.50(lH,m) , 7 . 77 ( 1H, d, J=8 . 0Hz ) , 7 . 83 ( 0 . 5H, d, J=8 . 0Hz ) , 
7.91(0.5H,d,J=8.0Hz) r 8 . 20 ( 0 . 5H, s ) , 8 . 26 (0 . 5H, s ) , 8.30- 
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8.35(lH,m), 10.54(0.5H,s), 11 . 27 ( 0 . 5H , s ) . 

Example 372 : S ynthesis of 1 - r 1 - f 4 -f luorophenethyl ) p iperi di n - 
4 -yl 1 - 3 -hydroxy meth yl - 6 -acetamidomethy lindole 

Sodium borohydride (0.01 g) was added to a solution of 
1- [ 1- ( 4-f luorophenethyl )piperidin- 4 -yl] -3-f ormyl-6- 
acetajnidomethylindole (0.04 g) obtained in Example 370 in 
methanol (10 ml) and the resultant mixture was stirred at room 
temperature for 0.5 hr. Then the reaction solution was 
concentrated and the residue was partitioned between ethyl 
acetate (40 ml) and water (10 ml) . The ethyl acetate layer was 
washed successively with water and brine, dried over magnesium 
sulfate and concentrated under reduced pressure. Then the 
residue was treated with ether/hexane to give the title compound 
(0.03 g) as a pale yellow amorphous substance (yield: 74.6 %) . 
""■H-NMRf 400MHz , DMSO-d 6 ) ; 6 (ppm) 1.86(3H,s), 1 . 87-2 . 00 ( 4H,m) , 
2.18-2.27(2H,m) , 2 . 54-2 . 61 ( 2H ,m) , 3 . 05-3 . 12 ( 2H,m) , 4.22- 
4.32(lH,m), 4.33(2H,d, J=5.6Hz) , 4 . 60 ( 2H, d, J=5 . 6Hz ) , 
4. 76(lH,t, J=5.6Hz) , 6 . 94 ( 1H, dd, J=8 . 0 , 1 . 2Hz ) , 7 . 08-7 . 15 ( 2H,m) , 
7.25-7. 33(2H,m) , 7 . 36 ( 1H , br-d) , 8 . 26-8 . 32 ( lH,m) . 
Example 373 : Synthesis of 1 - I" 1 - ( 4 - f luorophenethyl ) piperidin - 
4 -yl 1 - 6 -ch loro ac etam idome thylindole 

A mixture of 1- [ 1- ( 4-f luorophenethyl) piperidin- 4- 
yl ] - 6 -aminomethylindole (150 mg) obtained in Example 322-3), 
chloroacetyl chloride (60 mg), triethylamine (50 mg) and 
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acetonitrile ( 5 ml ) was stirred under ice cooling f or 2 hr . Then 
a saturated aqueous solution of sodium bicarbonate and ethyl 
acetate were added to the reaction solution. The organic layer 
was separated, washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The resulting residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (90 mg) as white needles (yield: 49 %). 
1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 2 . 06-2 . 13 ( 4H,m) , 2.24- 
2.33(2H,m), 2 . 63-2 . 69 ( 2H,m) , 2 . 80 - 2 . 86 ( 2H , m) , 3.14- 
3.22(2H,m), 4.09(2H,s), 4 .20-4. 30(lH,m) , 4 . 59 ( 2H , d , J=5 . 6Hz ) , 
6.52(lH,d, J=3.2Hz) , 6 . 89 ( lH,br-s) , 6 . 90- 7 . 02 ( 2H ,m) , 
7.04(lH,d, J=8.0Hz) , 7.16-7.21(2H,m) , 7 . 26 ( 1H, d, J=3 . 2Hz ) , 
7.33(lH,s), 7.61(lH,d, J=8.0Hz) . 
m.p. : 143 - 144°C. 
Mass: FAB+428(M+H) . 

Example 374 : Synthesj sof l-f1-f 4-f lu orophenethvl)pir>eridin- 
4 -yl 1 - 6 -hromoacfttami dome.t.h vl i ndole 

1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - 
aminomethylindole (370 mg) obtained in Example 322-3), 
bromoacetyl chloride (220 mg) , triethylamine (140 mg) and 
acetonitrile (10 ml) were treated as in Example 373 to give the 
title compound (320 mg) as an oil (yield: 65 %). 
: H-NMR( 400MHz, CDCI3) ; <5(ppm) 2 . 05 - 2 . 13 ( 4H , m ) , 2.25- 
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2.33(2H,m), 2 . 62 - 2 . 70 ( 2H ,m ) , 2 . 79 - 2 . 85 ( 2H , m) , 3.15- 
3.24(2H,m), 3.92(2H,s), 4 . 19-4 . 29 ( lH,m) , 4 . 58 ( 2H , d , J=5 . 6Hz ) , 
6.53(lH,d, J=3.2Hz) , 6 . 90 ( 1H , br-s ) , 6 . 92-7 . 04 ( 3H,m) , 7.15- 
7.21(2H,m), 7.25(lH,d, J=3.2Hz) , 7.34(lH,s), 
7.60(lH,d, J=8.0Hz) . 

Example 375 : Synthesis of 1- \ 1- ( 4-f luorophenethyl ) piperidin- 
4 -yl 1 - 6 - f N . N-d j mftth ylamlnoacetamido ) methylindole 

A mixture of 1- [ 1- ( 4-f luorophenethyl)piperidin-4~ 
yl] -6-bromoacetamidomethylindole (170 mg) obtained in Example 
374, a 2 M solution (2.2 ml) of dimethylairiine in tetrahydrof uran 
and dimethylf ormamide (5 ml) was stirred at room temperature 
for 2 nr. Then water and ethyl acetate were added to the 
reaction solution. The organic layer was separated, washed 
with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by Chromatorex NH silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (35 
mg) as an oil. 

This oil was crystallized from ethyl acetate by using 
oxalic acid (7 mg) to give the oxalate (18 mg) of the title 
compound as a white powder (yield: 9.4 %). 
X H-NMR( 400MHz ,DMSO-dJ ; <5(ppm) 1 . 96-2 . 16 ( 4H,m) , 2.39- 
2.44(2H,m), 2.60(6H,s), 2 . 82 - 2 . 94 ( 4H , m ) , 3 . 30-3 . 71( 4H,m) , 
4.41(2H,d, J=5.6Hz) , 4 . 42 -4 . 52 ( 1H , m) , 6 . 4 3 ( 1H , d , 3=2 . 8Hz ) , 
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6.96(lH,d, J=8.0Hz) , 7 . 10- 7 . 19 ( 2H , m) , 7 . 27 - 7 . 34 ( 2H , m) , 
7.45(lH,s), 7.46(lH,d, J=2.8Hz) , 7 . 49 ( 1H, d, J=8 . 0Hz ) , 
8.53(lH,t, J=5.6Hz) - 
m.p. : 112 - 113°C. 
Mass : FAB+437 (M+H) . 

Examp le 376 : Synthesis of 1- \ 1- ( 4-f luorophenethyllpiperidin- 
4 -yll - 6 - r ( p i peri d i n - 1 -y_1 ) aoet amido 1 methvlindole 

1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
bromoacetamidomethylindole (150 mg) obtained in Example 374, 
piperidine (187 mg) and dimethylf ormamide (5 ml) were treated 
as in Example 375 to give the oxalate (20 mg) of the title 
compound as a white powder (yield: 11 %). 
1 H-NMR( 400MHz , DMSO-d 6 ) ; <5 (ppm) 1 . 40 - 1 . 50 ( 2H ,m ) , 1.60- 
1.71(4H,m), 2.00-2.08(2H,m) , 2 . 12-2 . 26 ( 2H,m) , 2.37- 
2.52(2H,m), 2 . 70-3 . 10 ( 8H,m) , 3 . 39-3 . 49 ( 2H,m) , 3.52- 
3.63(2H / m), 4 . 42 ( 2H, d, J=6 . 0Hz ) , 4 . 45-4 . 58( lH,m) , 
6.43(lH,d, J=3.2Hz) , 6 . 96 ( 1H , d, J=8 . 0Hz ) , 7 . 10- 7 . 19 ( 2H , m) , 
7.26-7.34(2H,m) , 7 . 44 ( 1H, d, J=3 . 2Hz ) , 7.47(lH,s), 
7.49(lH,d, J=8.0Hz) , 8 . 76 ( 1H , t , J=6 . 0Hz ) . 
m.p. : 113 - 114°C. 
Mass: FAB+477(M+H) . 

Example 377 : S ynthesis of 1- \ 1- f 4-f luorophen ethvl )piperidln- 
4 -yll - 6- (3-bromoprop.i onylamino 'tmethylindole 

1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -yl j - 6 - 
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aminomethylindole (370 mg) obtained in Example 322-3), 3- 
bromopropionyl chloride (240 mg) , triethylamine (140 mg) and 
acetonitrile (10 ml) were treated as in Example 373 to give the 
title compound (290 mg) as an oil (yield: 57 %). 
1 H-NMR ( 400MHz , CDC1 3 ) ; <5(ppm) 2 . 02-2 . 10 ( 2H ,m) , 2.14- 
2.26(2H.m), 2 . 29 - 2 . 40 ( 2H , m) , 2 . 68-2 . 76 ( 2H,m) , 
2.80(2H,t, J=6.4Hz) , 2 . 85- 2 . 92 ( 2H, m) , 3 . 18-3 . 26 ( 2H ,m) , 
3.70(2H,t, J=6.4Hz) , 4 . 20-4 . 30 ( lH,m) , 4 . 62 ( 2H , d , J=6 . 0Hz ) , 
6.15(lH,br-s) , 6.50(lH,d, J=3.2Hz) , 6 . 96-7 . 04 ( 3H,m) , 7.16- 
7.24(2H,m), 7 . 25 ( 1H , d , J=3 . 2Hz ) , 7.37(lH,s), 
7.58(lH,d, J=8.0Hz) . 

Example 378 : S ynthesis of 1- r 1- ( 4-f luorophenethvl ) piper lain - 
4- y i i-6-f 3 -N .N-dimethylaminopropionvl) aminomethyl indole 

A mixture of 1- [ 1- ( 4-f luorophenethyl )piperidin-4- 
yl] -6- (3-bromopropionylamino)methylindole (150 mg) obtained 
in Example 377, a 2 M solution (5.0 ml) of dimethylamine in 
tetrahydrofuran and toluene (5 ml) was heated at 80 to 90°C for 
1 . 5 days . Then water and ethyl acetate were added to the 
reaction mixtures. The organic layer was separated, washed 
with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by Chromatorex NH- silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (140 
mg) as an oil. This oil was crystallized from ethyl acetate 
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by using oxalic acid (28 mg) to give the oxalate (110 mg) of 
the title compound as a white powder (yield: 66 %). 
1 H-NMR( 400MHz ,DMSO-d 6 ) ; <5(ppm) 1 . 90-1 . 99 ( 2H,m) , 2.00- 
2.12(2H,m), 2.38-2.45(2H,m) , 2 . 55 ( 2H , t , J=7 . 2Hz ) , 2.61(6H,s), 
2 . 70-2 . 76 ( 2H,m) , 2 . 78 - 2 . 85 ( 2H , m ) , 3 . 11 ( 2H , t , J=7 . 2Hz ) , 3.16- 
3.24(2H,m), 4 . 37 ( 2H , d, J=5 . 6Hz ) , 4 . 38 - 4 . 42 ( 1H , m ) , 
6.40(lH,d, J=2.8Hz) , 6 . 94 ( 1H , d , J=8 . 0Hz ) , 7 . 08-7 . 14 ( 2H,m) , 
7.25-7.32(2H,m) , 7.42(lH,s), 7 . 45 ( lH,d, J=2 . 8Hz ) , 
7.47(lH,d, J=8.0Hz) , 8 . 58 ( 1H , t , J=5 . 6Hz ) . 
m.p. : 104 - 105°C. 
Mass: FAB+451(M+H) . 

Example 379 : Synthesi s of 1 - f 1 - ( 4 -f luorophenethvl ) Piperidin- 
4-yll -6 - T3 - ( p iperidxn-l-yl)propionylaminQlmethylindole 

1 - [ 1 - ( 4 - Fluor ophene thy 1 ) piperidin- 4 -yl ] - 6 - ( 3 - 
bromopropionylamino)methylindole (140 mg) obtained in Example 
377, piperidine (85 mg) and toluene (5 ml) were treated as in 
Example 378 to give the oxalate (80 mg) of the title compound 
as a white powder (yield: 44 %). 

1 H-NMR( 400MHz, DMSO-dJ ; <5(ppm) 1 . 39- 1 . 49 ( 2H ,m) , 1.57- 
1.66(4H,m), 1.90-2.11(4H,m), 2 . 35 - 2 . 60 ( 4H ,m) , 2.71- 
3.01(8H,m), 3.06-3.14(2H,m) , 3 . 18 -3 . 25 ( 2H ,m) , 
4.36(2H / d, J=4.8Hz) , 4 . 37-4 . 45 ( lH,m) , 6 . 41 ( 1H , d , J=3 . 2Hz ) , 
6.94(lH,d, J=8.0Hz) , 7.06-7.14(2H,m) , 7 . 23-7 . 31 ( 2H,m) , 
7.42(lH.s), 7 .45(lH,d, J=3.2Hz) , 7 . 47 ( 1H , d , J=8 . 0Hz ) , 
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8.56(lH,t, J=4.8Hz) . 
m.p. : 108 - 109°C. 
Mass: FAB+491(M+H) . 

Exa mple 380 : S ynthesis of 1-fl- ( 2 -f luorophenethyl 1 piperidi n - 
4 -yl 1 - 6 -propionylaminomethylindole 

1- [ 1- ( 2-Fluorophenethyl)piperidin-4-yl] -6- 
aminomethylindole (150 mg) obtained in Example 348, propionyl 
chloride (43 mg) , triethylamine (47 mg) and acetonitrile (5 ml) 
were treated as in Example 373 to give the title compound (105 
mg) as a white powder (yield: 60 %). 

1 H-NMR( 400MHz, CDC1 3 ) ; 5 (ppm) 1 . 19 ( 3H , t , J=7 . 6Hz ) , 2.00- 
2.16{4H,m), 2.25(2H,q, J=7. 6Hz ) , 2 . 26-2 . 50 ( 2H,m) , 2.61- 
2.82(2H,m), 2 . 85-3 . 05 ( 2H,m) , 3 . 20-3 . 34 ( 2H,m) , 4.19- 
4.33(lH,m), 4.56(2H,d, J=5.6Hz) , 5 . 75 ( 1H, br-s ) , 
6..51(lH,d, J=3.2Hz) , 7.06-7. 13(3H,m) , 7 . 15-7 . 29(3H,m) , 
7.36(lH,s), 7.59(lH,d, J=8.4Hz) . 
m.p. : 118 - 119°C. 
Mass: FAB+408 (M+H) . 

Example 381 ; Synthesis of 1- T 1- ( 2-f luorophenethyl )piperidin- 
4 -yl 1 - 6 -f luoroacetami d o m ethylindole 

1 - [ 1 - ( 2 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - 
aminomethylindole (150 mg) obtained in Example 348, sodium 
f luoroacetate (100 mg) , ethyl chlorocarbonate (96 Ml) and 
dimethylf ormamide (10 ml) were treated as in Example 373 to give 
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the oxalate (100 mg) of the title compound as a white powder 
(yield: 46 %) . 

"H-NMRt 400MHz, DMSO-d 6 ) ; 5(ppm) 2 . 05-2 . 12 ( 2H,m) , 2.15- 
2.28(2H,m), 2 . 93-3 . 05(4H,m) , 3 . 09-3 . 17 ( 2H ,m) , 3.49- 
3.58(2H,m), 4 . 4 1 ( 2H , d , J=6 . 0Hz ) , 4 . 5 2 - 4 . 6 3 ( 1H , m ) , 
4.83(2H,d, J=47.2Hz) , 6 . 44 ( 1H , d, J=3 . 2Hz ) , 6 . 9 8 ( 1H , d , J=8 . 4Hz ) , 
7 . 15-7 . 22(2H,m) , 7 . 27-7 . 35 ( lH,m) , 7 . 36-7 . 46 ( 3H,m) , 
7 .48(lH,d, J=8.4Hz) , 8 . 68 ( 1H, t , J=6 . 0Hz ) . 
m.p. : 168 - 169°C. 
Mass: FAB+412(M+H) . 

Exa mple 38 2: Synthesis of 1- f 1- ( 2-f luorophenethyDpiperidin- 
4-yll -6- f 3-hy drox ypropionylamino)methvlindole 

1- [1- ( 2-Fluorophenethyl)piperidin-4-yl] -6- 
aminomethylindole (110 mg) obtained in Example 348, j6 - 
propiolactone (23 mg) and toluene (10 ml) were treated as in 
Example 373 to give the title compound (90 mg) as a white powder 
(yield: 69 %) . 

1 H-NMR ( 400MHz , CDC1 3 ) ; 6 (ppm) 1 . 99-2 . 06 ( 4H,m) , 2.28- 
2.39(2H,m), 2 . 51 ( 2H , t , J=5 . 2Hz ) , 2 . 69-2 . 78 ( 2H,m) , 2.91- 
2.99(2H,m), 3 . 23-3 . 30 ( 2H ,m) , 3 . 9 5 ( 2H , t , J=5 . 2Hz ) , 4.14- 
4.24(lH,m), 4.63(2H,d, J=6.0Hz) , 6 . 28 ( 1H , br- s ) , 
6.45(lH,d, J=3.2Hz) , 6 . 98 ( 1H , d, J=8 . 8Hz ) , 7 . 02-7 . 12 ( 2H ,m) , 
7.14(lH,d, J=3.2Hz) , 7.19-7.27(2H,m) , 7 . 5 7 ( 1H , d , J=8 . 8Hz ) , 
7.58(1H,S) . 
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m.p. : 58 - 59°C. 
Mass: FAB+424(M+H) . 

E xa m p .l,e_,.3._8_3. : Synt h esis of 1- [ 1- ( 2 -f luorophenethyl) piper idl iLz. 
4 -y 11 - 6 -hydroxyace t amidomethylindole 

1- [ 1- ( 2 -Fluorophenethyl )piperidin-4 -yl ] -6- 
aminomethylindole (150 mg) obtained in Example 348 and 
acetoxyacetyl chloride (64 mg) were treated as in Example 3 73 
to give the title compound (110 mg) as a white powder (yield: 
62 %) . 

1 H-NMR( 400MHz ,DMSO-d 6 ) ; 6 (ppm) 1 . 87 - 2 . 03 ( 4H , m ) , 2.19- 
2.26(2H,m), 2 . 54 -2 . 60 ( 2H , m) , 2 . 76- 2 . 83 ( 2H,m) , 3.04- 
3.11(2H,m). 3.82(2H,d, J=6.0Hz) , 4 . 23-4 . 33 ( lH,m) , 
4.37(2H,d, J=6.0Hz) , 5 . 47 ( 1H , t , J=6 . 0Hz ) , 6 . 38 ( 1H , d, J=3 . 2Hz ) , 
6.95(lH,d, J=8.0Hz) , 7 . 10-7 . 17 ( 2H,m) , 7 . 21-7 . 28 ( lH,m) , 7.32- 
7.38(lH,m) , 7.42(lH,d, J=8.0Hz) , 7 . 44 ( 1H , d, J=3 . 2Hz ) , 
7.45(lH / s), 8.14(lH,t, J=6.0Hz) . 
m.p- : 151 - 152°C. 
Mass: FAB+410(M+H) . 

Example 3 84 : Synthesis of 1- \ 1- ( 4-f luorophenethyDpiperidin- 
4 -yl 1 - 6 -methoxycarbonylaminomethylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
aminomethylindole (150 mg) obtained in Example 322-3), methyl 
chlorocarbonate (47 mg), triethylamine (50mg) and acetonitrile 
(5 ml) were treated as in Example 373 to give the title compound 
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(120 mg) as white needles (yield: 68 %). 
: H-NMR ( 40 0MHz , CDC1 3 ) ; (5(ppm) 2 . 02-2 . 12 ( 4H ,m) , 2.20- 
2.31(2H,m), 2 . 60-2 . 68(2H,m) , 2 . 78- 2 . 85 ( 2H , m) , 3.12- 
3.20(2H,m), 3.70(3H,s), 4 . 19 - 4 . 2 9 ( 1H , m ) , 4 . 48 ( 2H , d , J = 6 . 0Hz ) , 
5.13(lH,br-s) , 6.49(lH,d, J=3.2Hz) , 6 . 95 - 7 . 0 1 ( 2H , m) , 
7.03(lH,d, J=8.0Hz) , 7 . 15-7 . 20 (2H,m) , 7 . 22 ( 1H, d, J=3 . 2Hz ) , 
7.31(1H,S), 7 . 58(lH,d, J=8 . OHz ) . 
m.p. : 117 - 118°C. 
Mass: FAB+410(M+H) . 

Ex amp le 385: S y n t he s is of 1- r 1 - ( 4-f luorophenethyDpiperidin- 
4 -yl 1 - 6 -N . N- dimethylaminocarbonylaminomethvlindole 
1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
aminomethylindole (150 mg) obtained in Example 322-3), 
dimethylcarbamyl chloride (54 mg), triethylamine (50 mg) and 
acetonitrile (5 ml) were treated as in Example 373 to give the 
title compound (130 mg) as a white powder (yield: 72 %) . 
1 H-NMR( 400MHz , CDC1 3 ) ; 6 (ppm) 2 . 04 - 2 . 11 ( 4H ,m) , 2.23- 
2.30(2H,m), 2 . 62-2 . 68 ( 2H ,m) , 2 . 79-2 . 85 ( 2H,m) , 2.90(6H,s), 
3.13-3.20(2H,m) , 4 . 20-4 . 30 ( 1H , m) , 4 . 53 ( 2H , d , J=5 . 2Hz ) , 
4.70(lH,br-s) , 6 . 49 ( 1H, d, J=3 . 2Hz ) , 6 . 95-7 . 02 ( 2H,m) , 
7.07(lH,d, J=8.0Hz) , 7 . 16-7 . 21 ( 2H,m) , 7 . 23 ( 1H , d , J=3 . 2Hz ) , 
7.35(lH,s), 7.58(lH,d, J=8.0Hz) . 
m.p. : 115 - 116°C. 
Mass: FAB+423(M+H) . 
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Example 386: S ynthesis of 1 - (1 - \ 2 - f 3 -pvridvl ) ethvll - 
piperidin-4-yl"y 1 - 6 -acetamidomethylindole 

386-1) Synthesis of 1 - ( pi peridin- 4 -yl ) - 6 -acetamidomethyl- 
indole 

1- ( Piperidin- 4-yl )- 6 -acetamidomethylindoline (0.6 g) 
obtained in Production Example 52 and activated manganese 
dioxide (3.0 g) were heated under reflux in chloroform (30 ml) 
for 8 hr. Then the reaction mixtures were filtered through 
celite . The residue was washed with chloroform and the filtrate 
was concentrated under reduced pressure. The resulting 
residue was purified by NH- silica gel column chromatography 
(ethyl acetate/methanol system) to give the title compound 
(0.45 g) as a brown amorphous substance (yield: 75.5 %). 
^-NMRt 400MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 75-1 . 90 ( 4H,m) , 1.86(3H,s), 
2.64-2.74(2H,m) , 3 .04-3. 10(2H,m) , 4 .30-4 .39 (lH,m) , 
4.33(2H,d, J=6.0Hz) , 6 . 41 ( 1H, d, J=3 . 0Hz ) , 

6.93(lH,dd, J=8.0, 1.2Hz) , 7 . 41 ( 1H ,br-s ) , 7 . 42 ( 1H , d, J=3 . 0Hz ) , 

7.47(lH,d, J=8.0Hz) , 8 . 24-8 . 31 ( lH,m) . 

386-2) 1 - f 1 - r 2 - f 3 -Pyr idyl ) ethyl 1 piperidin- 4 - vl > - 6 - 

acetamidomethylindole 

Potassium carbonate (0.5 g) was added to a solution of 
1- (piperidin- 4-yl) -6 -acetamidomethylindole (0.10 g) obtained 
in Example 386-1) and 3 -( 2-bromoethyl ) pyridine (0.07 g) 
obtained in Production Example 26-2 in N , N -dime thy Iformamide 
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(5 ml) and the resultant mixture was stirred at 70°C for 6 hr. 
Then the reaction mixtures were concentrated under reduced 
pressure and the residue was partitioned between ethyl acetate 
(40 ml) and water (15 ml) followed by extraction with ethyl 
acetate. The ethyl acetate layer was washed with brine, dried 
over magnesium sulfate and concentrated under reduced pressure . 
The residue was purified by silica gel column chromatography 
(chlorof orra/methanol system) to give the title compound (0.06 
g) as a pale yellow wax (yield: 7 5.5 %). 

Then the obtained product was converted into an oxalate 
in a conventional manner to give the oxalate (0.06 g) of the 
title compound as a pale yellow amorphous substance. 
Oxalate : 

X H - NMR (40 0MHz , DMSO - d 6 ) ; <5 (ppm) 1.87(3H,s), 2 . 00- 2 . 09 ( 2H , m) , 
2.14-2.27(2H,m) , 2 . 75-2 . 86 ( 2H,m) , 2 . 93-3 . 09 ( 4H, m) , 3.38- 
3.46(2H,m), 4 . 35 ( 2H , d, J=6 . 0Hz ) , 4 . 47-4 . 60 ( lH,m) , 
6.44(lH,d, J=3.2Hz) , 6 . 96 ( 1H, d, J=8 . 0Hz ) , 

7.36(lH,dd, J=8.0, 4.4Hz) , 7 . 43-7 . 47 ( 2H, m) , 7 . 49 ( 1H, d, J=8 . 0Hz ) , 
7.71-7.76(lH,m), 8.30-8.37(lH,m) , 8 . 46 ( 1H , dd , J=8 . 0 , 1 . 6Hz ) , 
8.53(lH,d, J=1.6Hz) . 
ESI-Mass ; 377(MH+). 

Example 387 : Synthesi s of 3 -cv ano - 1 - r 1 - ( 4 -f luorophenethyl ) - 
piperidin- 4 -yl 1 - 6 - acetamidomethylindole 

1 , 1 ' -Carbonyldiimidazole (0.04 g) was added to a 
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solution of 1- [ 1- ( 4-f luorophenethyl)piperidin-4-yl] -3- 
hydroxyimino- 6 -acetamidomethylindole (0.07 g) obtained in 
Example 371 in chloroform (10 ml) and the resultant mixture was 
stirred at room temperature for 0.5 hr. Then the reaction 
mixtures were concentrated and the residue was partitioned 
between ethyl acetate (40 ml) and water (10 ml). The ethyl 
acetate layer was washed successively with water and brine, 
dried over magnesium sulfate and concentrated under reduced 
pressure. The residue was purified by NH- silica gel column 
chromatography (ethyl acetate) to give the title compound 
(0.04 g) as a white powder (yield: 57.6 %). 
m.p. : 130 - 131°C. 

1 H-NMR( 400MHz ,DMSO-d 6 ) ; 6 (ppm) 1.88(3H,s), 2 . 09 - 2 . 29 ( 4H ,m) , 
2.82-3.14(6H,m) , 3 . 42-3 . 52 ( 2H,m) , 4 . 39 (2H, d, J=5 . 2Hz ) , 4.64- 
4.74(lH,m), 7.14-7.24(3H,m) , 7 . 32-7 . 38 (2H,m) , 
7.62(lH,d, J=8.4Hz) , 7.68(lH,s), 8.43(lH,s). 

Example 388: Synthesis of 1-C4- T f 1 -hydroxyethyl )phenethyl 1 - 
pi peridin- 4 -yl 1 - 6 - acetamidomethylindole 

Potassium carbonate (0.5 g) was added to a solution of 
1- (piperidin- 4 -yl) - 6 -acetamidomethylindole (0.10 g) obtained 
in Example 386-1) and 4- ( 1-hydroxyethyl )phenethyl bromide 
(0.07 g) obtained in Production Example 19 in N,N- 
dimethylf ormamide (5 ml) and the resultant mixture was stirred 
at 70°C for 6 hr . Then the reaction mixtures were concentrated 
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under reduced pressure and the residue was partitioned between 
chloroform (40 ml) and water (15 ml) . The chloroform layer was 
washed with brine, dried over magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system) to give the title compound (0.07 g) as a pale yellow 
wax (yield: 45.3 %) . 

Then the resulting product was converted into an 
oxalate in a conventional manner to give the oxalate (0.06 g) 
of the title compound as a pale yellow powder. 
Oxalate : 

m.p.: 105 - 107°C. 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppra) 1 . 31 (2H, d, J=6 . 4Hz ) , 
1.87(3H,s), 2.09-2. 17(2H,m) , 2 . 30-2 . 43 ( 2H,m) , 2.99- 
3.05(2H,m), 3 . 16-3 . 33 (4H,m) , 3 . 62-3 . 70 ( 2H,m) , 
4.35(2H,d,J=6.0Hz), 4 . 64-4 . 74 (2H,m) , 6 . 47 ( 1H, d, J=3 . 2Hz) , 
6.97(lH,d, J=8.0Hz) , 7 . 25 ( 2H , d, J=8 . 0Hz ) , 7 - 32 ( 2H , d, J=8 . 0Hz ) , 
7.43(lH,d, J=3.2Hz) , 7 . 48 ( 1H , br-s ) , 7 . 50 ( 1H , d, J=8 . 0Hz ) , 
8 . 33-8 . 38( lH,m) . 
ESI-Mass ; 420(MH+). 

Exa mp le 38 9: S ynthesis of 1 - r 1 - ( 4 -bromoph enethvl ) piper jam - 
4-yl l -6-a cetamido me thylinflole 

Potassium carbonate (1.0 g) was added to a solution of 
1- (piperidin-4-yl) - 6 -acetamidomethylindole (0.20 g) obtained 
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in Example 386-1) and 4 -bromophenethyl bromide (0.16 g) 
obtained in Production Example 4 in N , N-dimethylf ormamide (15 
ml) and the resultant mixture was stirred at 70 °C for 6 hr . 
Then the reaction mixtured were concentrated under reduced 
pressure and the residue was partitioned between chloroform (40 
ml) and water (15 ml). The chloroform layer was washed with 
brine, dried over magnesium sulfate and concentrated under 
reduced pressure . The residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) and then 
crystallized from ethyl acetate/hexane to give the title 
compound (0.25 g) as a pale yellow powder (yield: 74.6 %). 
m.p. : 140 - 141°C. 

X H-NMR ( 400MHz , DMSO-d 6 ) ; 8 (ppm) 1.86(3H,s), 1 . 88-2 . 03 ( 4H,m) , 
2. 19-2.28(2H,m) , 2 . 56 - 2 . 62 ( 2H , m) , 2 . 73-2 . 79 ( 2H,m) , 3.05- 
3.12(2H,m), 4.26-4.35(lH,m) , 4 . 34 ( 2H, d, 3=6 . 0Hz ) , 
6.41(lH,d, J=3.2Hz) , 6 . 97 ( 1H, d, J=8 . 0Hz ) , 7 . 25 ( 2H, d, J=8 . 0Hz ) , 
7.32(2H,d, J=8.0Hz) , 4 . 64 -6 . 93 ( 1H , dd, J=8 . 0 , 1 . 2Hz ) , 
7.23(2H,d, J=8.0Hz) , 7 . 40( lH,br-s ) , 7 . 45-7 . 50 ( 4H,m) , 8.25- 
8.31(lH,m) . 
ESI-Mass ; 455 (MH+). 

Exam ple 39 0 : Synthesis of 1-fl-( 2-f luoroohenethvl Ipj.peridih- 
4 -yl l -6-f ormylindole 

1- [ 1- ( 2-Fluorophenethyl)piperidin-4-yl] -6- 
hydroxymethylindoine (0.49 g) obtained in Example 342-1) was 
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dissolved in chloroform (40 ml) . To the resultant solution was 
added manganese dioxide (1.20 g) and the resultant mixture was 
stirred at 50°C overnight. After adding additional manganese 
dioxide (0.60 g) , the mixture was further stirred for 7 hr. 
After further adding manganese dioxide (0.60 g) , the mixture 
was stirred overnight. After furthermore adding manganese 
dioxide (0.60 g) , the mixture was stirred for 10 hr. After 
furthermore adding manganese dioxide (0.60 g) , the mixture was 
stirred overnight. Next, the manganese dioxide was filtered 
off and the solvent was evaporated under reduced pressure to 
give the title compound (0.40 g) as a pale yellow powder. 
1 H-NMR( 400MHz, CDC1 3 ) ; 5 (ppm) 2 . 07- 2 . 13 ( 4H , m) , 2.27- 
2.34(2H,m), 2 . 67-2 . 71 (2H,m) , 2 . 87-2 . 91 ( 2H,m) , 3 . 19 ( 2H , br-d) , 
4.32-4.40(lH,m) , 6 . 59 ( 1H, d, J=3 . 2Hz ) , 7 . 00-7 . 03 ( lH,m) , 7.05- 
7.10(lH,m), 7.17-7.25(2H,m), 7 . 46 ( 1H, d, J=3 . 2Hz ) , 
7.61(lH,dd, J=0.8,8.0Hz) , 6 . 71 ( 1H, d, J=8 . 0Hz ) , 7.97(lH,s), 
10.06(lH,s) . 
ESI-Mass ; 351(MH+). 

Example 391 -. S ynthesi s of 1- \ 1- ( 2-f luor oohenethv l )p1peridin- 
4-yll -6-hydroxymethylindole 

1- [ 1- ( 2-Fluorophenethyl)piperidin-4-yl] -6- 
formylindole (0.21 g) obtained in Example 348-4) was dissolved 
in methanol ( 10 ml) and tetrahydrof uran ( 5 ml) and the resultant 
solution was stirred under ice cooling. Then sodium 
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borohydride was added thereto in portions. After confirming 
the disappearance of the starting material by thin layer 
chromatography, the solvent was evaporated under reduced 
pressure. Then a 2 N aqueous solution of sodium hydroxide was 
added to the residue followed by extraction with ethyl acetate. 
The extract was washed successively with water and brine and 
dried over magnesium sulfate. After evaporating the solvent 
under reduced pressure, the residue was recrystallized from 
chloroform/n-hexane to give the title compound (0.17 g) as a 
colorless powder, 
m.p. : 116.8 - 117. 5°C. 

X H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 2 . 07-2 . 16 { 4H , m) , 2.26- 
2.33{2H,m), 2 . 66-2 . 70 (2H,m) . 2 . 87-2 . 91 ( 2H,m) , 3 . 19 ( 2H , br-d) , 
4.23-4.31(lH,m) , 4.82(2H,s), 6 . 51 ( 1H , d, J=3 . 6Hz ) , 7.01- 
7.11(3H,m), 7. 17-7.26(3H,m) , 7.43(lH,s), 7 . 61 ( 1H, d, J=8 . 0Hz ) . 
ESI-Mass ; 353(MH+). 

Example 39 2.: Synthesis of 1-n -f4-f luorophenethyllpip eridin- 
4 -vl 1 - 6 - ( 1 -hvdroxvethvl ) indol e o xa 1 atf> 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
formylindoline (0.15 g) obtained in Example 130 was dissolved 
in tetrahydrofuran (5 ml) and stirred under ice cooling. To 
the resultant solution was added a 1.0 M solution (0.5 ml) of 
methylmagnesium bromide in ether and the mixture was stirred 
for 30 min. Then a saturated aqueous solution of ammonium 
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chloride, water and ethyl acetate were added to the reaction 
solution. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate . After evaporating the solvent under reduced pressure , 
a free title compound (0.13 g) was obtained as a pale brown 
viscous oil, which was then converted into an oxalate in a 
conventional manner. 

X H-NMR ( 400MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 38 ( 3H, d, J=6 . 4Hz ) , 
2.10(2H,br-d) , 2 . 24-2 . 33 ( 2H,m) , 2 . 98 - 3 . 02 ( 2H ,m) , 
3.06(2H / br-t) , 3 . 16 -3 . 20 ( 2H , m) , 3 . 56 ( 2H,br-d) , 4.63- 
4.70(lH,m), 6.44(lH,d, J=3.2Hz) , 7 . 03 ( 1H , d , J=8 . 4Hz ) , 
7. 18(2H,br-t) , 7.34-7.37(2H,m) , 7 . 41 ( 1H, d, J=3 . 2Hz ) , 
7.47(lH,d, J=8.4Hz) , 7.53(lH,s). 
ESI-Mass ; 367(MH+). 

Example 393: Synthesis of 1- r 1-f 4-f luorophenethyl ) p iper idl n- 
4-yll -6-urei d omethylindole 

1, 1-Carbonyldiimidazole (0.16 g) and imidazole (0.13 
g) were added to tetrahydrof uran (5 ml) and the resultant 
mixture was stirred under nitrogen atmosphere under ice cooling . 
Next , 1- [ 1- ( 4-f luorophenethyl)piperidin-4-yl] -6- 
aminomethylindoline (0.33 g) obtained in Example 132 dissolved 
in tetrahydrof uran (3 ml) was added dropwise thereinto. After 
stirring for 15 min, a saturated solution ( 2 ml ) of ammonia in 
ethanol was further added thereto and the resultant mixture was 
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stirred under ice cooling for 10 min and then at room temperature 
overnight. Next, water and ethyl acetate were added to the 
reaction solution. The organic layer was separated, washed 
with brine and dried over magnesium sulfate . After evaporating 
the solvent under reduced pressure, the residue was purified 
by silica gel column chromatography ( chloroform/me thanol 
system) to give the title compound as colorless crystals. Then 
these crystals were recrystallized from chloroform/ethyl 
acetate/n-hexane to give the title compound (0.07 g) as 
colorless needles, 
m.p. : 171 . 9 - 172 . 8°C. 

X H-NMR( 400MHz, CDC1 3 ) ; 6 (ppm) 2 . 02 -2 . 10 ( 4H , m) , 2.20- 
2.26(2H,m), 2 . 60-2 . 64 ( 2H ,m) , 2 . 78- 2 . 82 ( 2H ,m) , 3 . 12 ( 2H , br-d) , 
4.16-4.24(lH,m) , 4 . 37( 2H, d, J=5 . 4Hz ) , 4.58(2H,s), 
5.34(lH,t, J=5.4Hz) , 6 . 47 { 1H, d, J=3 . 2Hz ) , 6 . 96-7 . 00 ( 3H,m) , 
7.15-7.18(2H,m) , 7 . 21 ( 1H, d, J=3 . 2Hz ) , 7.29(lH,s), 
7.54(lH,d, J=8.0Hz) . 
ESI-Mass ; 395{MH+). 

Example 394: Synthesis of 1 - M - ( 4--Flnorophenethyl^piperi dln- 
4-Y ll - 6- (3-methylureido)methylindole 

1 - [ 1 - ( 4 - Fluorophene thyl ) piperidin - 4 -yl ] - 6 - 
aminomethylindoline (0.17 g) obtained in Example 132 was 
dissolved in tetrahydrof uran (5 ml) and the resultant solution 
was stirred under nitrogen atmosphere. After adding methyl 
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isothiocyanate (40.4 ml), the mixture was stirred, for 
additional 50 min. Then additional methyl isothiocyanate 
(40.4 ml) was added thereto and the mixture was further stirred 
for 30 min. After evaporating the solvent under reduced 
pressure, the residue was purified by NH- silica gel column 
chromatography (ethyl acetate/n-hexane system) to give the 
title compound (0.14 g) as a pink amorphous substance. 
1 H-NMR ( 400MHz , CDC1 3 ) ; 6 (ppm) 2 . 07-2 . 12 ( 4H ,m) , 2.26- 
2.33(2H,m), 2 . 64 -2 . 68 ( 2H , m) , 2 . 81-2 . 85 ( 2H,m) , 2 . 96 ( 3H, br-d) , 
3. 17(2H,br-d) , 4 . 22-4 . 30 ( lH,m) , 4 . 71 ( 2H, br-s ) , 5 . 87 ( lH,br-s ) , 
6 . 09(lH,br-s) , 6 . 52 ( 1H , d , J=3 . 2Hz ) , 6 . 99 ( 2H , br- t ) , 
7.05(lH,d, J=8.0Hz) , 7. 17 - 7 . 20 ( 2H , m) , 7 . 27 ( 1H , d , J=3 . 2Hz ) , 
7.37(lH,s), 7.61(lH,d, J=8 . 0Hz ) . 
ESI-Mass ; 425(MH+). 

Example 395: Synthe s i s of 3,3-dimethyl-l-ri-(4-fluoro- 

phenethyl 1 piper idln- 4-yl 1 -6 -acetamidoindoline 

395-1) 3,3 - Dimethyl - l-n - (4 -f luorophene thy l ) piper jdjn - 4 - 

yll - 6 - aminomethylindoline 

Into a solution of 3 , 3-dimethyl- 1 - [ 1 - ( 4 -f luoro- 
phenethyl)piperidin-4-yl] -6-bromoindoline (1.50 g) obtained 
in Example 293 in tetrahydrof uran (50 ml) was added dropwise 
at - 78°C a 1.6 M solution (3 ml) of n-butyllithium in hexane . 
After 10 min, dimethylf ormamide (0.3 ml) was added thereto and 
the resultant mixture was warmed to room temperature. Then a 
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saturated aqueous solution of ammonium chloride (20 ml) and 
ethyl acetate (100 ml) were added thereto and the layers were 
separated. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. From the resulting residue, 3 , 3 - dimethyl - 1 -[ 1 - 
(4 - f luorophenethyl) piperidin-4 -yl] - 6 - f ormyl indol ine (0.68 g) 
was separated by silica gel column chromatography (ethyl 
acetate) . Then it was suspended in a solution of 
hydroxylammonium chloride (0.15 g) and anhydrous sodium acetate 
(0.18 g) in ethanol (20 ml) and stirred at room temperature for 
2 hr. The reaction mixtures were concentrated under reduced 
pressure and diluted with ethyl acetate (50 ml) , a 2 N aqueous 
solution of sodium hydroxide (10 ml) and water (10 ml) . The 
organic layer was separated, washed with brine and dried over 
magnesium sulfate. After evaporating the solvent, the 
obtained 3, 3 - dimethyl - 1 - [1- (4 - f luorophenethyl ) piperidin- 4 - 
yl] - 6 -hydroxyiminomethyl indol ine (0.55 g) was dissolved in 
tetrahydrofuran (5 ml) . The resultant solution was added 
dropwise under ice cooling and stirring into a suspension of 
lithium aluminum hydride (0.07 g) in tetrahydrofuran (50 ml) 
and then heated under reflux for 3 hr. Under ice water cooling, 
water (0.07 ml), a 5 N aqueous solution (0.21 ml) of sodium 
hydroxide and further water (0.07 ml) were carefully added 
dropwise into the reaction mixtures in this order followed by 
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vigorous stirring. The resulting precipitate was filtered off 
and the filtrate was concentrated under reduced pressure. The 
residue was purified by NH- silica gel column chromatography 
(ethyl acetate/methanol system) to give the title compound 
(0.23 g) as a brown amorphous substance (total yield: 17.4 %). 
L H-NMR( 400MHz ,CDC1 3 ) ; <5(ppm) 1.24(6H,s), 1 . 78 - 2 . 10 ( 4H , m) , 
2 . 38-2 . 51(2H,ra) , 2 . 72-2 . 83 ( 2H,m) , 2 . 89-2 . 98 ( 2H ,m) , 
3.17(2H,s), 3 . 20-3 . 35 (2H,m) , 3 . 42- 3 . 55 ( 1H , m ) , 6.61(lH,s), 
6.88(lH,d, J=8.0Hz) , 6 . 94- 7 . 01 ( 3H ,m) , 7 . 14-7 . 20( 2H,m) . 

395) -2 3 , 3 -Dimethy l - 1 - f 1 - ( 4 - f luorophenethyl ) piperidin - 4 - 
yll -6-agetamidQmethylindoline 

Under ice cooling, acetyl chloride (0.05 ml) was added 
dropwise into a solution of 3 , 3-dimethyl-l- [ 1- ( 4- 
f luorophenethyl )piperidin-4-yl] -6-aminomethylindoline (0.22 
g) obtained above and triethylamine (0.5 ml) in tetrahydrofuran 
(10 ml) and the resultant mixture was stirred at room 
temperature for 1 nr. Then a 1 N aqueous solution (5 ml) of 
sodium hydroxide and water (10 ml) were added to the reaction 
mixture, which was extracted with ethyl acetate, washed with 
brine and dried over magnesium sulfate. After evaporating the 
solvent, the residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) and crystallized 
from ethyl acetate/hexane to give the title compound (0.18 g) 
as a yellowish white powder (yield: 73.7 %). 
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m. p . : 131 - 133°C. 

'H-NMRC 400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 21 ( 6H, s ) , 1.83(3H,s), 
1.80-2.06(4H,m) , 2 . 98-3 . 20 ( 4H,m) , 3.07(2H,s), 3.21- 
3.42(2H,m), 3 . 58-3 . 68 (lH,m) , 4 . 14 ( 2H , d , J=6Hz ) , 6.41(lH,s), 
6.50(lH,br~d) , 6.94(lH,br-d) , 7 . 14-7 . 22 ( 2H,m) , 7.28- 
7.38(2H,m), 8 . 17 -8 . 21 ( 1H , m) . 
ESI-Mass ; 428 (MH+). 

Example 396: Synthesis of 2 . 2 -dimethyl- 1- f 1- ( 4- 
f luorophenethyl. ) piperidin- 4 -yl 1 - 6 -methoxyindoline 
396-1) N- f l-Acetvlpjperidin-4-vl) -3-methoxy ani 1 ine 

Under ice cooling, sodium triacetoxyborohydride (12.0 
g) was added to a liquid mixture of m-anisidine (4.40 g) , 
l-acetylpiperidin-4-one (5.0 g) and acetic acid (8 ml) in 
dichloroe thane (80 ml). Then the reaction mixtures were 
stirred at room temperature overnight . The reaction mixtures 
were diluted with ethyl acetate (200 ml) and a 5 N aqueous 
solution (35 ml) of sodium hydroxide was added thereto. The 
organic layer was separated, washed successively with water and 
brine and dried over magnesium sulfate. After evaporating the 
solvent under reduced pressure, the residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) 
to give the title compound (7.80 g) as a brown oil (yield: 
87.9 %) . 

1 H-NMR( 400MHz, CDC1 3 ) ; 6 (ppm) 1 . 30-1 . 45 ( 2H,m) , 2.06- 
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2.18(2H,m), 2.11(3H,s), 2 . 7 6 - 2 . 85 ( 1H , m ) , 3 . 13-3 . 22 ( 1H , m) , 
3 . 43-3 . 51 ( lH,m) , 3.78(3H,s), 3 . 76 -3 . 93 ( 1H ,m) , 4.46- 
4.53(lH,m), 6 . 24( lH,br-s) , 6 . 28 - 6 . 36 ( 2H . m) , 
7.11(lH,t, J=8.0Hz) . 

396-2 ) N- f 1-Acetylpiper i di n- 4 - yl ) -N- ( 2 -methvl- 2 -propen- 1 - 
yl) -3-methoxyaniline 

A mixture of N- ( 1 -acetylpiperidin- 4-yl ) - 3 - 
methoxyaniline (2.0 g), 3-chloro-2 -methylpropene (10 ml) and 
potassium carbonate (5.0 g) in dimethylf ormamide (50 ml) was 
reacted at 80°C for 6 hr. Then the reaction mixtures were 
concentrated under reduced pressure and partitioned between 
ethyl acetate and water. The ethyl acetate layer was washed 
successively with water and brine and dried over magnesium 
sulfate . After evaporating the solvent under reduced pressure , 
the residue was purified by silica gel column chromatography 
(ethyl acetate/hexane system) to give the title compound (1.55 
g) as a yellow oil (yield: 63.6 %). 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 1 . 46 -1 . 60 ( 2H , m) , 1.73(3H,s), 
1.86-1.98(2H,m) , 2.11(3H,s), 2 . 58 ( 1H , dt . J=8 . 8 , 2 . 4Hz ) , 
3.14(lH,dt, J=8.8,2.4Hz) , 3.59(2H,s), 3.77(3H,s), 3.80- 
3.94(2H,m), 4. 73 -4 . 81 ( 1H , s ) , 4 . 87 ( 2H , d, J=9 . 2Hz ) , 6.22- 
6.37(3H,m), 7 . 12 ( 1H , t , J=8 . 0Hz ) . 

396-3) 2 . 2 -Di me th yl - 1 - I" 1 - f 4 -f luorophenethvl ) pjperidin- 4 - 
yll -6-methoxylndoline 
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Under nitrogen atmosphere, N- ( l-acetylpiperid.in-4- 
yl ) -N- ( 2 -methyl- 2 -propen- 1 -yl ) - 3 -methoxyaniline (1.50 g) was 
heated under reflux in the presence of zinc chloride (2.0 g) 
in xylene ( 30 ml ) for 4 hr . After cooling the reaction mixtures , 
a 5 N aqueous solution (20 ml) of sodium hydroxide and ethyl 
acetate (100 ml) were added thereto and the resultant mixture 
was stirred for 30 min . The ethyl acetate layer was separated, 
washed successively with water and brine and dried over 
magnesium sulfate. After evaporating the solvent, the residue 
was dissolved in ethanol (30 ml). Then a 5 N aqueous solution 
(10 ml) of sodium hydroxide was added thereto and the mixture 
was heated under reflux for 2.5 hr. After concentrating the 
mixture, the residue was partitioned between ethyl acetate and 
water followed by extraction with ethyl acetate. The ethyl 
acetate layer was washed with brine, dried over magnesium 
sulfate and concentrated under reduced pressure. The 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) to give a yellow 
oily mixture (0.91 g) containing 2 , 2-dimethyl- 1- (piperidin- 
4 -yl ) - 6 -methoxyindoline . 

This mixture was reacted with 4-f luorophenethyl 
bromide (0.8 g) in N , N-dimethylf ormamide (20 ml) in the presence 
of potassium carbonate (1.5 g) at 70°C for 6 hr. Then the 
reaction mixtures were concentrated under reduced pressure and 
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the residue was partitioned between water and ethyl acetate 
followed by extraction with ethyl acetate. The ethyl acetate 
layer was washed with brine, dried over magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by high performance liquid chromatography (ODS 
column, acetonitrile/water/70 % perchloric acid system). 
After concentrating the solvent, the residue was basified, 
extracted with ethyl acetate, washed with water, dried and 
concentrated to give the title compound ( 0 . 31 g) as a pale yellow 
oil. 

Next , this product was converted into an oxalate in a 
conventional manner to give a pale greenish blue powder. 
Oxalate : 

m.p.: 228°C (decomp.). 

1 H-NMR( 400MHz, DMSO-d 6 ) ; 6 (ppm) 1.22(6H,s), 1 . 58- 1 . 69 ( 2H ,m) , 
2.50-2.75(4H,m) , 2 . 94-3 . 11 ( 4H,m) , 3 . 15-3 . 25 ( 2H ,m) , 3.36- 
3.61(3H,m), 3.66(3H,s), 6 . 01 ( 1H, d, J=8Hz ) , 6.22(lH,s), 
6.82(lH,d, J=8Hz) , 7 . 14-7 . 24 ( 2H,m) , 7 . 30-7 . 38( 2H,m) . 
ESI-Mass ; 383 (MH+). 

Example 397 : Synthesis of 1- r 1- ( 4-f luorophenethvl )piperid in- 
4 -yll - 6 - ( 3 - m ethyl ur eido ) methylindole 

Under ice cooling, methyl isocyanate (0.02 g) was added 
dropwise into a solution of l-[l-(4- 

f luorophenethyl)piperidin-4-yl] -6-aminomethylindoline (0.09 
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g) obtained in Example 132 in ethyl acetate (10 ml) and the 
resultant mixture was stirred at room temperature for 1 hr . The 
resulting precipitate was collected by filtration, washed with 
ether/hexane and dried to give the title compound (0.07 g) as 
a white powder (yield: 67 %). 
m.p.: 192°C (decomp.). 

1 H-NMR(4 00MHz,DMSO-dJ ; 6 (ppm) 1 . 88 -2 . 04 ( 4H ,m) , 2.19- 
2.27(2H,m), 2.54-2 . 61(2H,m) , 2 . 57 ( 3H, d, J=4 . 4Hz ) , 2.74- 
2.80(2H,m), 3.09(2H,br-d) , 4 . 25-4 . 34 ( lH,m) , 
4.28<2H,d, J=6.0Hz) , 5 . 73 - 5 . 78 ( 1H , m ) , 6 . 2 6 - 6 . 32 ( 1H ,m) , 
6.40(lH,d, J=3.2Hz) , 6 . 94 ( 1H , d, J=8 . 0Hz ) , 7 . 08-7 . 14 ( 2H,m) , 
7.27-7.32(2H,m) , 7.39(lH,s), 7 . 44 - 7 . 48 ( 2H ,m) . 
ESI-Mass ; 409 (MH+). 

The Chemical formula of the compounds of Ex. 294 to 397 
are cited below. 

Referential Example. 1; synthesis of i -n -r?.-f 5-ovo-7- 

methvl-5H-pyrim idinor2 . 1-bl T1 .31thia7:o1 -fi- 
YDet hvl IPineridin-4-yl U ndolinft 
[Co. No. 5 disclosed in WQ96/23784] 
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1- [1- (2-Aminoethyl)piperazin-4-yl]indoline (192 mg) was 
dissolved in DMF (5 ml) and then 7 -methyl- 6- ( 2- 
chloroethyl)-5H-pyrimidino[2,l-b] [ 1 , 3 ] thiazol-5-one (239 mg) 
and triethylamine (0.159 ml) were added thereto. Next, the 
resultant mixture was stirred at 80°C for 11 hr and then at 100°C 
for 8 hr. After adding water, the reaction solution was 
extracted with ethyl acetate . The organic layer was washed with 
brine and dried over magnesium sulfate. After evaporating the 
solvent , the resulting residue was purified by silica gel column 
chromatography (methanol/methylene chloride system) to give 
the title compound (46 mg) as an oil. 
X H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.60-1.89(6H, m) , 2 . 15- 2 . 24 ( 2H , m) , 2.45(3H, s), 
2 . 51-2 . 58(2H, m) , 2 . 82-2 . 88 ( 2H, m) , 2.94(2H, t, J=8.2Hz), 
3.14-3.22(2H, m) , 3.39(2H, t, J=8.2Hz), 3 . 36-3 . 44 ( 1H, m) , 
6.41(1H, d, J=7.6Hz), 6.60(1H, t, J=7.6Hz), 6.92(1H, d, 
J=4.8Hz), 7.01-7. 07(2H, m) , 7.91(1H, d, J=4 . 8Hz ) . 
FAB-Mass : 395 (MH+). 



- 647 - 




649 




650 




651 



Ex.328 Ex.329 




652 



Ex.336 Ex.337 
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